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PAH T f: ANAL YTlCAL/lNORGANiC CHEMISTRY 


1. PRINCIPLES Qf ANALYTICAL CHEMISTRY 


™ whoEe UTliver5e B «l everything there in it is composed^ 


P ^ '& Analytical chemistry deals with qua I ita live and quantitative analysis of all types of 

nMMTh ’ Ch : m, f "l* 1 * 1 * 0 ' a "Y (o ™> <=' ■"■tfcri.Kludlnf ,M, liquid. soli*. p | alma 0 r super t r„L ta i 
. he acccptabilityof results of any analytical measurements depends upon accuracy and precision. 
Accuracy it the degree of agreement between a measured value and a true value, for example, if in Lab 
a weight measurement of 90 g Is obtained for a given substance, but the actual or known weight is 1QD 
g, then the accuracy of measurement Is 9096. Precision is the degree of agreement between replicates 
measurements of the same quantity. For example if given given substance in substance previous 
example weigh 90 g on weighing thrice. Its precision will be 100 % although accuracy was 90%, One 
thing can be very easily concluded from these examples that accuracy and precision a^e quite different 
things from each other. Good precision does not guarantee aceuracyThe precision may be presented 
as standard deviation, coefficient of variation or confidence interval (e.g. 95%).An analysis involves 
several steps and operation! which depend on {if the particular problem (ii) expertise of analyst (iiL) 
Avilable apparatus/equipment. Every analysis should be praperely planned before carrying out in the 
laboratory. Following steps defines how analysis can be carried out in the laboratory, (i) Define problem 
(ii] Select a method (iii| Obtain a representative sample [iv) prepare the sample for analysis [v) Perform 
any necessary chemical seap a rations (vi> Perform the measurement (vii) Calculate the results and 
report, A chemical analysis is usually performed on only a small portion of the material to be 
characteriied, For example if soil of afield needs to be tested, it is not possible to transport or analyze 
whole soil of field. The sample may be solid, liquid or gas. It may be homogenous or heterogenous in 
composition. Whatever is tAie situation it is always required to collect every sample in a statistical way. 
The gross sample consists of several portions of the materia! to be tested and the laboratory sample is 
a small portloh of gross sample made homogenous. Analysis sample is only a small portion of the 
material to be-characterized. A special care must be taken to avoid alteration or contamination of the 
collected sample. Analytical methods are arbitrarily classified on the basis of sample size to meso, 
semi micro, micro, or ultratoicro [Table 1]. 


Table 1, Arbitrary classification of analytical methods 


Analytical Method 

Sample Quantity 

Meso 

> LOO mg or 

Semimicro 

10-100 mg or 50-100 jlL 

Micro 

1-10 mg or < 50 |iL 

Ultra Micro 

<1 mg 


Once measurements have been performed, the results obtained should be presented by keeping the 
data handling rules of statistic as well as significant figures in the mind. Significant figures include all of 
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^n^MiNTAi / , one The , ast sigl1 mcant figure IS only the 

the digits that art known plus the first u " cert * 1 " 0r ° l00 3 and jOO-S, it must be written as 100.4 

best possible «tfrute.frr example, If wlul ™ ' . , the ru ] es for raiding off numbers are 

not as 1 00.40- Once you dtf* how many ^ 0 ; l followS „) tas , digit is l«s then 

***"-*• '"«* - Wta*d * , ^it (ess then 5, 

* (Li) Last digit l< *™ *" * «?* X |a st retained digit is more than 5, it must be inched 
the last retained digit must be left as i is. It the last retain s djscarded digit is 5 and followed 

CL *,*•„ to 1.7* &nd 3.S7S0 nund up to 3M. la thta «*, the digit retimed efter round ng up 
or down will always be an even number, in the result of addition or subtraction, the number of digits 
after decimal should be same to that of the term with the least number- For example, the answer of 
cum Of following terms (0.413 + 7.0124 + 6.2315 - 13.66} will not be more than three places after 
decimal as the quanity 0.413 has least number of digits after decimal. In muItiplication or division, 
round the answer to the shortest number of significant digits in the numbers you are multiplying or 
dividing, e.g. 3 jQ/ 1.1S - 2.6, Roundine off never changes the power of 10.An error Is a discrepancy 
between a computed, observed, or measured value or condition and the true, specified, or theoretically 
correct value grconditlon.Two types of errors effect experimental result (1) determinate or systematic 
errors (2) indeterminate errors- Determinate errors are non-random and can be controlled and 
eliminated by careful experimentation. Changes in solution volume or solubility with temperature are 
examples oF determinate errors.!ndeterminate errors are random and and cannot bo avoided. These 
can be only reduced by the use of better instrument and experience. Nuclear counting or changing 
condition errors are examples of indeterminate errors.Determinate errors are of three types such as fij 
Method errors:That arise ddeto problems in methodology e.g. such precipitation of Impurities with 

analyte li'i Instrumental errors; are produced due to uncelebrated glassware., instrument, e.g. use of 
uncalibraitd pH meter or analytical balances produce such errors, [iiij Operative or personal errors: are 
produced due to unskilled operators. These can be reduced by experience and care of the analyst in 
the physical manipulations involved .e.g. wrong volume measurements. Absolute or relative errors are 
used to define or present accuracy oF any measurement by expressing the difference between true 
value andth e measured value, wltii sign of e rror. If measured value is greate r tha n I rue va I ue a p ositive 
sign is used or vice versa. Suppose if an object ofS,67g is weighed to be S.4D& the absolute error is ■ 
? n ?hl' mli calculated mak ^6 multiple measurements and averaging the Individual effort 
% LnT;'; r r tr ' l, , R ^'r ' erm is deterra " e ‘ 1 ^WnbwaaolutymM,, errors as percents 

ur. R ;!:zw < wL? 7 )ncp=Tn »[ ppr " 1 *?•_ ^ ■* * *■»«—*• 

Chemometrlcs {Statistics In analytical chemistry] 

Cherrometries is the chemical- discipline thar ti^p-c m-.-i 
design Dr sdto optimal precedures and eiperimenls arid and statistical methods.to 

by analysing shemkal data. In simple wards .u' . Wldc ma »»’um chcmicaHnformet®'' 

measurements of chemical data.Cgrfldencc interval it a ^ ' CS mean& Performing calculations ° tt 
within q given probability e.g. 9s% or 99 «confidence ini^? in '* rtllcb a tr ^® value might fall 
e«puTimental mean and standard deviation values. Th ^ C ® riliden « interval is represented by 
. tests fU are cell^ 

T twt end Q test pyailablew 


fujjpAMiENiflL Conc epts and mcq i in cmrrAisrflr 

test the significance and validity of experiment data and results. The F test is used to determine 
significant or non sign meant difference between two different methods based on their standard 
deviations, Suppose a new method has developed for sedium determination in drinking water, F test 
can be usEd to compare newfy developed method with previously accepted valid methods The T test 
Is used to determine the possibility of si|nifJ«,nc difference between two sets of measurements it is 
preferable to perform analysis in replicates. The Q test is used to take decision whether to refect the 
outlier result or to retain it, if one value differs widely from ether replicates.The t-test is used to find 
out If the means between two populations is significantly different. F test Is used to find out if the 
variances between the two populations are significantly d-frerent. While T-test «s used to compare two 
related samples, F-test Is used to test the equality oft wo populations. Correia lion coefficient^ 2 ) is used 
to determine statistical relationships between two or more values in fundamental 
statistics.R 2 rnaximum value is 1. R 2 value between 0.90-0.95, 0.9S-0-99 and 0,99-1.00 indicates fair 
curve, good curve and excellent linearity curves, respective!/.The unwanted response or noise of 
Instrument In the'absence of blank or sample is called as background signal. The background signal may 
arise due to due to fluctuation in electric current ion current, flicker in flame etc. Detection limit is a 
concentration that gives a signal equate to three times to the standard deviation of the blank. 


2. 

3. 

4. 

5. 

6 . 

7, 


Which of following is key number? 

(a) 958765 f*ffo,09GGO (c) 460,5 7fl - [dj 0.053020 

Following command is used to calculate standard deviation in o excel sheet cell: 

(aj STO (bjSTDV (c) 5TDV6 (rffSTDEV 

Give answer to maximum number of significant figures: 50 00 * 17 s x □ ii £70 

, u. _ Jr r 


(a) 162.213 fbj 162,0 

Following symbol represents 
(flfMhcel Ian eou* danger 
fc) General danger 
following symbol represents 
|a} Miscellaneous danger 
{e} General danger 
Following symbol represents 
|a| Miscellaneous danger 
(t) General danger 


(c) 162.20 


O. 

A 


wrtf 


lone 



(b) Oxidant 

(dj Inhalation hazard 

IbfOxidant 

fd| Inhalation hazard 

(b} Oxidant 
fdTlnhalation hazard 


What is most important Tn analytical labcmtorv? 
fa) Cleanness 
(c| Environment 

What is right^way to take square root in excel? 

{a) SQflT(jrJ=SQRT (t) =Squiren>ot (d) Squareroct 


(b} Tem pe rat ur e con trof 
-^df Safety 


10. 


II. 


iz. 




tff 3 .! 


f'?, ™ <J ‘“ from fe'towine numbers. 1,2,3,4, s, 6. S, 37 

1 rtM Irlfl 

fc} Precipitation . J b J Gravimetric 

Gravimetric analysis requires im n *r.u Weight measurements 

- <n,W.„ 3 f0TOS? 
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l) Fe 


(d) TC and (Vlu 111-volumetric 

(4* All 

* 

Secondary standards 
(di Liquids 


g. mnAMtwTfli CONCEPTS A ND MCOiiN CHEEljSTRjf 

r_it Lt rfe J * (d)Fe ?+ and Fe 3 * 

K ' on clotting (insoluble protein)? 

prQtonl 15 “ nverted "- wmm 

Plaited blood cells M »«* Wo* cells, Pluma 

ilphur dioxide is present in auto exhaust smoke and show following property 

) corrosive gas l b ) L “* <" waWr va|5ors 

(Safe for nature 3 an( * J 

re number of significant digits in 4900 is? ■ at most 2 

(at least 2 (b> at least 4 W exactly 4 (d) at mot 4 

i analysis is based on following step/soroperatlon/s: 

)The particular problem (b ( Apparatus and instrument 

)Your expertise ■ ^ 3l1 

□Inmetric pipettes can be? s 

,)TCorTD (b)OnlvTC (dJOnlyTD 

rtiich of following are weighed in weighing bottle-? 

>) Hygroscopic (b) liquids (c) Nwvmetals 

ygrosccpic chemicals can be used as: 
i) Primary standards 

S W««* Sender with scale fcl mLapar,'. 

I S 5 ml (if) 5.52 mL (c) 5.523 ml ( d > 5mL 

■ und the °f S^Xm- 6 ^ 

a) 8.000cm- (b)a.50cm 3 noo \ 

w- r■ inii! sr ^" 90 

a 998.0 (b) 998.9 . 0 . 0007 g 96 (j02.34i27.9? 

jn d key number amongfollowmg. ... 

a) All are same (b)12/.? '* j.i 

ioectrophotamctry is a? (c ) Method WlPmcedure 

/) Technique ( ] [a , ed fr<MT1 following formula 

Oistributlon ratio can be calcuiau-o _ 


-*1&H c 




(b)D = 
fd)D = 


ch of following is not a desiccant? 
Calcium chloride (b) Sitrcas 


Kl> 

1 Vfc 

^ NaOH 


(d)CaO 


30. 

31. 

32. 
33- 
■34. 

35. 

36. 

37. 

33. 

39. 

40. 

41. 

42. 

43. 

44. 

45. 
4$. 


47. 


43s 


49. 


FUNDAMENTAL CONCEPTS AMD MC Ql IN CHEMISTRY 

Temperaturefi up to about C can be reached with muffle furnaces? [a) 300 

(b) 800 {cj 1000 (dfl2O0 

Ashless filter paper is generally used for_work in which the paper is ignited away 

a nd leave s a preci pitpte su ita b!e for welghi ng? 

I a) Qu 3 1 Itative (4 Qu 3 ntitati ve (c) bto-Eab (d) Scmi-ma cro 

Which of following method can be used to process sample for organic matter analysis? 

(a) Wei digestion fb) Ashing fc} Solvent extraction '{tffc.d 

Which of following is/are suitable far extraction of Inorganic samp Its? 

(a) Ash l ng (b) Digest Ion (c| Solvent extra ction 

Parallax errors arecfuetomcorrectal ignment of? 

(a| Observer's eye (b) Meniscus (c) Scale 

How many significant figures In 07S'9.O9 i S4t? 

(a)S (b)s M 7 

Wh3t Is answer according to rules of significant figures: 25-5555 + 347 
(a) 59,5 (b) 59,55 (c) 59 555 TO 59 

Find median from following numbers, 1, 2, 3. 7, 0,6, 5, 3? . , 

(a) 3 (bJ4 (C)8 TO3 5 

Urine samples are unstable and _ _precipitate oil, 

(a) Calcium chloride (b] Uric acid (c) Acetic acid yj■Calcium phosphate 


(8f*i 


(d)5 


In semimicro analysis the liquid sample (microliters) varies fra my 
(a) i-ioa lb) JO-ioO ' (c)l-5iO 5D-100 

How many significant figures m 01189-09847590? 
yjlS (b}9 (c|7 (d|5 

Round Off 583000 to 2 significant figures? 

(a) 530000 -(tSf590000 (cj 59000 (d)59 

If on a 15ml TD pipette 10/100 divisions is mentioned. What will be single division equal to? 


(fjfO.l 


[Cl 0-S 


(d)0-2 


on asbestos? 


tS) Sodium hydroxide 
(d) Chromic acid 


(a) 0.01 

Ascarite is_ 

(a) Magnesium perchlorate 
{'■) Magnesium hydroxide 
Which of the following gases is unsuitable for use as 3 GC carrier gas? 

{a) Nitrogen (b) Helium . ^cfHydrogen (d)a&b 

NaOH Solution is a ._standard? 

|a) Primary (bjSecondary (c)Tertiary (d)Strong 

The mass of a watch glass was measured three times. The masses were 15,012 g, 15.10 g and 

15.1 g. What is the number of significant figures in the average mass of the watch glass?* 




y 

-M? 


i (3 (b )4 (CIS 

How many significant figures in 0799.0675?? 

(a)S (b)9 

Round up to 5 significant figures 99.12437? / 

(a) 99.123 (b) 99-125 [O 9900 W) 99.124 

Which of following g1«s has lowest working temperature? 

(a) fused quartz (bfBbros ilitate |c> High silica (d ] a 7 b 


(d)2 
(d) 5 
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50. 

51. 

52. 

53. 

54 . 

55 . 

56. 

57+ 

58. 

a?, 

6U. 

61. 

62 + 

63. 

64. 


65. 

66 . 

67. 


FUNDAMENTAL CONCEPTS A HD MCQi IK CU E 

Which of following! s/are suita hie for extract-in of organic samples? 

(a] Ashing ^ (^Solvent extraction ic)Digestion (dfa&b 

The chances of random error in 2 replicates ii _times to 1 replicate or observation 


oK/i 


(a) 4 (b)2 (et 1/4 

How many significant figures in answer of 67.537 ~ 67.113. 

(a) 1(6} 2 (cl S (df 3 

H aw many sign ificant fig ures in 0.000603070. / 

(a) 1(b) 2 (cl 5' tdfs 

How many significant figures In following: 620234000 and 0.050610 
la) Bj. 6 (b) 8„ 7 lc}S,6 r \ (^5 

The number 8.5563 after rounding, to two digitws: 

(a)S.B (b) 8.7 Itff&.G ’ (d) AJE 

Which of following is easiest to calibrate? 

{a} 10mL pipette with O.lmL graduation (bUQC mL Cylinder 

(c) 50 mL Burette (4 100 mL Vol umetric fla sk 

What type of compounds can be determined by using paper chromatography? 

(a) Colored (b) Colorless (c} Dyes IsflAll 

Which of following is most useful for purification and contrating sugar cane juice? 

fa) Vacuum distillation (b) Distillation 

lc}fractional crystallization [d] crystallization 

Which test could be helpful if results of same set of samples using different methods needed 
to bo compared on the basis of obtained standard deviation values? 

(a) Q test (rfitest fcjTtest (d)ALE 

Determinate errors are a I so known as: / 

[si Random (b) Non-random (c) Systematic (jjflb & c 

Detection limilts a concentration that gives a signal equals to-"times to the standard 

deviation of the blank. y 

{a) 5 lt>P Icf5 (d)4 

If on a 2m! TD pipette 1/100 is mentioned: What will be^ingle division equal to? 

(a)0.01 (b)0.1 (c) 0.5 [6)Om 

When mixing acid and water 

|a) Pour water into a^id lb) Let thergroup leader pour them (c) Pour them it 

the same time td\ Pour acid into water 

Chlorides must be generally limited to_in drinking water and_in water used 

for domestic purposes. 

t£) 250 mg/L, 2000 mg/L * (fc) 2000 mg/l, 250 mg/L 
fc} 250 mg/L, 250 mg/L , (d} 2000 mg/L, 2000 mg/L + 

Following symbol represents jk - t 

(a) Miscellaneous danger /i\[ b)Oxidant * W 

General danger (d) Inhalation hazard 

Analytical method classified as mesa when concentration of analyte is- 
(a) IS-100 mg (b) 1-10 mg tf>100mg (d)>1000m B 

How many significant figures in the sum of 15.4 + 24.B2 + 0,655 

. 4^3 


(a) 1 (b) 2 


(c)5 
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2 . chroma too' ^ ..... . »re of whichlTr 

-— h is a iep3 ration technique whid] . Dn any one of 7 different 

siarionary phase and other Js motif* phase and sep ^^ ngft g<i \ exclusion, > electrophoresis, 
mechanisms involved indudins adsorption, partition,' ■ foUvii ?Chrom3mi*pty fc Usually an 
affinity or chfrafity. IW AC definition of diroma^aphy ls»^ - diil ,fbutian ^the components to 
essentiaf procedure used j-ereraily for separation during ™ aS a stationary phase, whereas fee 

hesepsrated occurs between two phases, one o. which «™ ft s0 |^ Ee that interacts more with 

other referred h mobile phase which moves In a dlsH" rt ° j^re several classifications 

staifenary phase than mobile phase wilt move slower tlo, S ° , and papular classification 

available fnr*rbm«oiraphic methods, 

method is according to the mechanism involved which ispresente 


CHROMATOCBAPHV 


^A&SOft^TION CHROMA! DGfUPHY 

Stationary phw h solid- e.* GiS-Solid Chnomatofiraphy [6SCJ, UquU 
SiltdChrcsfriJEo&n^Vi^ 1 -?' " 

j 


PARTrrAtlON [HltOMATClfiltWHV 

Stationary phase is Linyid- ej;. GayLiquid Oforr.alflSraphy I^LCf, 
Liquid L'qyid OuprnjE0graphiy(lL0, 




•<&* 


IPNvf JiCHANGE CKROMATOGPlAOPIriV 

— Positive of negative ions are enchased with stationary phase, E,g, ■ 
Car:Dii eMctKange and fritipfl exchange th^ ,| Onfiaj!cg£a^hy^ ji ^^ l 


CCt-EXtLLJ5iON CKfiGMATQGBAPHV 


"“'X. J ^. 


Jjeparalion h based cm mtflKuUr sir?-E.g. “Gel ptmettfon 
chromaii^r9phy. ■ / 


ELECTROPHOKESW 


SDjinrnlion h On diH Hffltivl mi^r*ti4A r^te-s of tonic species’ in an 
elecCfic field applied. 


AFFINITY DIROMATOSHAPhY 

■■ ■ - .. ■ ■ X _ ■ .■■ ■, ■ . ■ P ■ 1-” x;- ■ M > 

It i ifflnKy of proteins Id specific ligand s T such as ernymes. 

* " - - ■ ' ■ ‘ .; ' - ’ >ir^i 

■V . . ; . 1 .■ . » . . 'r ■ 


4 


■+■ 


CHIRAL CHROMATOGRAPHY 

t I, , ’ , " , i . ' " . > > ’ " T ’ " . - ■"” "■"■■ 1 

■ Enantiomers are separated using thiraJ stationary phase. 


The stationary phase In case of partition chromatography is always liquid whereas in ease of adsorption 
chromatography the stationary phase Is always solid. Liquid -liquid chromatography can be run in two 
experimental setups, i.e. normal phase and reverse phase setup. When the polarity of stationary phase 
(e.g. aqueous phase) is more than the mobile phase, it is called as normal phase chromatography. Polw 
compounds are belter separated using normal phase chromatograpbyhlormal phase chromatography 
IS useful for separation of polar compounds. In reversed phase chromatography a polar mobile phase 
(such as water} ts used with a nonpolar stationary Phase In ^ 7 V P ^, 

compounds are separated.Band’ broadening affects the results of 'JIT chr «niatograpJi¥ nW 
Efficiency of column can he evaluated using theoretical pla.e r ^L m thr °ntatographie techmqf^ 

“ r-^tnSCSSCTa 


&JN7£*NATIONAL5CI£NriflC OflGANJgAUQN I wwtv.iKienljfir ^T^ 




n ihinftMiWTai. CQNCCPT 5 A NO MCQs 

chromatographic column in which a single equilibrium step occurs. Narrow the peak, the greater t re 
number of t heoretical pl e««. ct)rornat0Er aphy is based on partition phenomena. Paper is 

composed ofcellulose polyerms chains which always contain mostiure or water to support 
process on its surface. Cellulose is a sugar and glucose polymer. Advancements in coating t« n° °8' _ 


made it possible to lzsc 


c «herprbceises'such ion exchange, sice exclusion, adsorption etc or, the^surface 

X f __^ d oanC>f Thi , retention factor or relative lo front IRf) may be defined as the rano of the distance 
^iX^Snceto the distance travelled by the solvent'. A zero R, value shows that the 
^™“lys in the stationary phase and is totally immobile. If R, value = 1 then the Mi has nn 
attraction for the stationary phase and moves with the mobile phase and travels to the solvent front. 
THe caper chromatography can be carried out in ascending descending, radia! or two dimemiml 
setups The compound on the chromatogram can be positioned / located by physical methods, such as 
fluorescence, radioactivity, etc. or by chemical methods using chemical reagents to produce a 
distinctive coloured product Chemicals methods are usually preffered for the identification of colorless 
substances by converting these into color derivatives using chemical reactions. Although, paper 
chromatography is cheapest form of chromatography but there exists some disadvantages of using 
paper chromatography. It Is not a preparative technique; it can't be used In quantitative analysis and 
doesn't permit the partition of complex mixtures. Corrosive reagent such sulphuric acids cannot be 
applied on paper. 

Thin Layer Chromatography (TLC): It is a chromatographic technique in which a solid stationary phase 
supported on a thin plate is used to separate nonvolatile mixtures using a liquid mobile phase-TLC 
involves the use of a sheet of glass, plastic, or aluminium foil coated with silica gel (SiOi.xthOjn, alumina 
jAljQi,xH?Q)n- or cellulose powder which are commonly used stationery phases In TLC. A binding agent 
usually plaster of Paris, TLC is an inexpensive and quick technique used for identification, purification 
&nd montioring of mixture components. Silica gel is most commonly used stationary phase. However, 
different adsorbents are used for different compounds e.g, bases and steroids have been separated on 
alumina and for polar compounds, including amino acids and nucleotides, cellulose powder is preferred 
as adsorbent. Modified cellulose powders such as diethylaminoethyl (DEE), triethylaminoethy! (TEAE) 
and carboxymethyl (CM) are useful for nucleotides, phospholipids, glycolipids and pigments, Polyamide 
powder, magnesium silicate, calcium sulphate are also available commercially. For separation of norv 

£S£^«w-SSrS 5 =B 5 SS- 

^K^StW-KCSSS 

combination of various solvents can oe sr' H Th k' i sef,ariit ‘ !3n ts rot successful polar solvents or 

0.1-0.25 mm for analytical purposes and is ahlui Ob'sTn” ° f ibsorbent la ^ er ls Really around 
TLC, the particle size shouW££££ f °/ ^ e ^^e TIC. For silica gel based 

. 5 pm and particle size range is of 2-10 pm has led to devefon W ^ ne<i * lllca 6el ha "iR6 a particle size of 
thinner layer and small sample. The reCaTof^e^ l.he^r r? 3 ™ 6 TlC lHPTLC > Whl ‘ h 
and adsorbent known as activation which is dorr hv,w j s3l ' ,<! ' 1ts from chromatographic plates 
a. llO'C. After drying, cellulose or silica gel coatld 717^7,0 ^ a^ ° Ven 1 ' or 30 ™utes 

time, because certam amount of moisture is essential for herio E * P<,S | < " 110 lhe atmosphere for some 
as deactivatkjn.Thc colored subsranr^/V e5scn, 'al for better resolution and this process is ImrL 

detected by spraying the plate with an appropriate 3 whereas colorless substances 7r7 

visual,zed. Many aromaticand nop-aro matirr‘ »°*** colof ^ *P»ts and are being 

^ M ^ULUNiumpAt scatvtFic crcanization - ^P°ts agamst light background 

13 
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rUNOaivrtHTAL fl mgu AND *« rf T I *^l-EIVl !STHI 

and can be detected Linder \JV light of suitable wavelength i" 3 dar* bo*. For ^fianic cornp Qg 
generaJJy, rodFne Is used as a locating agent which Is also a noh-de&truciive locating reag em . ft ^ 
dark brown color to the spots. For this purpose. 10% methanofic sokltlon of iodine is spra Ved ' ia 
chromatogram or crystals of iodine can be placed in tank during development.By measuring th B T* a 
an photodenjity of a spot, quantitative analysis can be performed 1 or alternatively the sepa-,.^ 
components can be removed from the pistes by scrapping off the relevant portion of the adsorb 
e COrp P° nerir is eluted from the adsorbent with a suitable solvent and determined by on ap pn) _ ?ht ' 
ec nrque T e.g,, by fluorescence or UV/visibie spectrophotometry. The disadvanagte of tlc 
perares as an open system, so factors such as humidity and temperature tan be alter the r^ni/ ” 

developed chromatogram. • . nE rest *ltSof 

!i < r?,T^t! 3n ^ e hepatography (IEQ: Ion exchange chromatography separate compounds on thn i 

. arge ° n them - C|r oss-ljnked polymer resins are the common stationary phases in lEr n ^ 1 
ionic furrV^r paryiT1E?rs in lEC ‘ s divinylbemene cross-linked polystyrene, with covalently attack ° 
*'°^ '--exchange rtrunr are of four types: strong acid «tlor, 

sTrone h U ™ t,0,Hl *™«Pfc *Mk acid cation exchangers (eg. carboxylic acid function?? *** 

=5i:£rr=«“--SS 

SS=Sr?r®«S 

resolution microscope these smoI7,7 ,77 =»stati Dra .yphs 5 e.lfobsefv*d under h,*, 
sponge. Under the rt l j™ . "" e * ‘ rart,d<ls are m0K 'M, 'Kemble to P(m T 

MSS through the gel filtration TSSlIltaJT*— n T- m6,,m *' m >' ta>b " »*-'“mpon^ 
molecular massor larger size than of ,h 7™' MWuW " m P cner >« h^ng high* 

moiecules adopt different path and pass t bralllh’Ih? s «^® u * ht,,e '" ,,,tor “<«"«'BfgELSM 
Resultantly, very large molecules are not «■ j ^ pace detweeF1 1,0 srl beads in a matrix. 
Quickly as *'7 P ' eSe " Ce ° f *' beads elute ™» 

smaller molecules diffuse rntoinner parts of the h 7 ‘■" iCpa ' sled 0,1 lhe 0,hef hand s ™" 
in slowing down of these molecules and no * beadia 7 moue th ™* h much lergerpaths. This results 

Martin and L.M Synge. Volatile Organic comMunds^ h-' h 1 ' 011 cllTOn,at0 « ra P h V '* goes to Archer \> 
the help of gas chromatography. It Is estimated ""7 Sep . arat 7 Wi ‘! 

through gas chromatography. The gases used as mrvhiti V h compounds can be analyte! 

amnertgassuch as; nitrogen, helium or argon Alowdens ivel “ '"r*” cl,fomatI, e ra P h V. 8 cne ' 1 * 

since dlffuslvity is hleher huuhi^u sun.»row density gas gives faster speed but lower efficiency 

about SO’C above the boJJJng pofnt of h^hlt h t ? P °^ CQ ' urnn and delector are heateif 

tonr. The stationary phase couitf be liquid or solid 8tta1n the va P° r W&Me of at leasts 

as fas liquid chromatography and gas Sq jid chromic stationary phase CC Is tm** 

in gas chromatography a-' packed ccFomnc fennu u.^ ra ^ Vj res P«tively. Two types of column used 
sample siie and convenient use packed columns are nT f Ca P iJ1 arv columns (modern}; FurJa^ 

gl hT»hnT,c W t 5CjehriFic QfcxMcxpon most “» ,,onaw ^ 



substance. Over 40detectors are In useir, GC7d met,??* E " er3 ' ° r sp «* e ■ P^ticular 
flame lonlratlnn detector (FIOJ. electron capture detect!! ( S »'V *Pe«~me*rrIMSfc 
th&rmai condu^trvfcty d&tectOJ - [TCDt fla^np th™ - . * f^np- photarpetric detector (FPD1 

High performance liquid 7°' ^ ^ 

wslatde samples (e.g. pesticides and peptidesj irreesrv Tw > n '7| d ml>b,loa ' ,d ls ui «f ,0 analyte non- 
system inellrdeing: a guard column (to protect anal? of c l ‘7™‘ “ e h* >"» tYP-wl MPIC 
, an analytical column (responsible for the separation} hplc™ l ^e^tion} 5n d 

reuerse phase setup unde, either isocre,/."gSnt e^on^ r^r,"^^ ' »" d 

rnobire phase remains constant throughout the senararinn J * trat,c elu t'Qn the composition of 
mobile phase is made less polar as the ^mtion prog ” ° s £»?’• ! £ '^ l0r '- tb ‘ of 

how sharp the component peaks are on the chromatogram G - ■ J (N> 11 Uiedt0 m&a sur«' 

peak indicates that separation method competent^ removed a ,? * * ta ”' * harP * nd qUite n3Tr $ w M 
. fi^ncy. Efficiency factor i S synonymous wit pTnum '**«"•**** 
Ptot^ftetentJon factor (kappa prime) d«crib« for how ^ f n Jrtlber of theoretical 

the column, measured by the area under the curve of its J, k PPnEnt of tbe trapped to 

chromatograms are a function of time, each nea k in a c hr t P k m J chrom at*Bram. £i n « HPLC 
faaor as it may be corrected fur the void volume of the C ™1?^ hiVe ' tS mdividual retention 

the capatjllityofa chromatographic system to rh^rr Jn ^ Activity or separation factor [a) j j 

Jt Is a relative comparison on how well two neighbohnp clmT^ bGl,lMeentwas ^prec 0 mponents. 
M. resolution of two neighboring bands on a SJmn^ ™ COr ? P ™ enti of ^ stature ware separated 
. th e retention factor* of a pair If rJg h £ £^ ratio 

of the column. The greater the value of separation factor r torrectec! for the void volume 

it ■* *bout 2.0 or more which means that an HPLC ^ 'f 10) th<? beUer «P^ation until 

Selectivity of a separation depends upon several factort ^h^ ^ be required ftjr that separitiun 

solvent strength and Stives, type ^/“T ™ of *H of mobi^ phase' 

3r HP t c separation can be ^ sele^f 

' # esc three ^ £ tors in such a way that efficiency and * ac t° rs " R^oiution equations for HPLC relate 
tlZZTT * " separation factors are improved for therein 

l Nv%retX?™7t , b??; h : (Sf 7 Cr,,i ” 1 p *‘ Wsb t errned a critical 5taW) „ . 

r=»---ffj=R 3 s=as^ 

C«udc7itl^l points P«ud«X * mpsntu “ ItaSt Tit? ZTh° p, ° int 8 " dr 

temperaturv teluw cr^ al " " PM< s 5 P«ht« b pr« S u re ab0 v7h e 1,7' 7 ""** « 

>z is, z: •** 

PlWTEBUflllONALSClENIlflC OitGAft^TlQM 
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FUNQ A ftIFNTAL CONCEPT'S AN D M.^QLgt!g*Ul 7 -^ 

multiple choice CLUESTIONS 

If the peak asymmetry factor vaIue is <1 r ft incflcatss? , 

(a) Tailing peak {b> Fronting peak (cj Symmetrical peak W Weal KeaK 
In the first chromatography experiment by Tswett separated? 

(a)Xyanothophyll (b) Beta carotene {t)Colcrs(d) Chlorophyll 

Fluid entering a column is known as? 

(a) float* (b) Elution (c) Eluent (d| Chromatography 

-lamp Is useful for variable UV wavelengths in HPLC. 

(a| Hydrogen (b) Sodium (c) Helium (d) Deuterium 

Retention factor, k’ f describe 
(a) Mobile phase velocity 

lb> Distribution ration of analyte between two phases 
|e] Stationery phase stability 

(d} Migration rate of analyte through a chromatographic column 

-—Is also called as "Soap Chromatography", 

fa] Ion Pair Chromatography fipc) (b) HPLC 

jcj LUC Mj jLC 

Xanthophylls and carotenoids can be separated using _ intermediate adsorbent? 

{□) Silica gel (b] Alumina (c] Starch (d) Calcium carbonate 

A blue green band appears during separation of plant pigment. This band Is due to presence 
of? 

(a) Carotene (b) Xanthophyll (c} Chlorophyll a (d> All 
B ET meih od for mea su ring su rface a rea of stations ry pha se wa s discovered by ? 

[a] Bruner (b) Emmett fc| Michael Faraday (d) All 

Which of the gases below is most suitable as a carrier gas In supercritical fluid, 
chromatography? 


(c| Oxygen 
(c]Si(OH)H 4 
(c} 50-70’C 


(d) None 


fa) Helium (b) Nitrogen 

Which of following is the silane I group? 

|a) 51 (OH)Hi (b)Si{GHhHj 

Activation or alumina Is done at? 

(a) 5D-100*C (b) lOO-lSOX 

Srockmann scale where alumina with 1596 is classified as grade- 
r tb)B (c> HI (d]v 

In case of counter ions with_charge anion exchangers ere used 

Negative (c) Neutral (d) a,b 

Which of following type of chromatography Involves electric current? 
(a) EIectrophoresis {b) ion exchange (c) Column 

The relationship between linear Revalues and circular Is? 

(a)RRrR (b)RRrRf . («] AiR J (d] (RRr) 1 

Dinitropheny Ihydrazine is used as a specific reagent for detection of 
(a) Aldehydes (b) Ketones ‘ (c) Ethers 


(d) Carbon dioxide 
(d)5i(OH)Hu 


{a) Positive (W 


(d) Paper 


In TIC. 


TIC Plates commercial!/available use following fi^r^UndttT' 0 '^ 5 
(a) Mo activated Mn silicate (b)Zn activated ‘ 

(c( Mr activated irfn silicate - (d) Mn activated Zn silicate 

Best m ea surem e nts ca n be obta i ned I n ' 

made. 
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f U NGAME NTAj CONCEPTS AND MCQ^ |fj CHEM WtHY 

(a] Absorption fb) Transmission (c)Transmittance {$)Reflection 

Which of following is not commonly used for staining of RMA? 

(aj Ethtdium bromide [b] silverstains(c) 5yBr gold (dJSyBrgreen 

A -- 5 ° rvent fmrtt Indicates that the atmosphere in tank is not saturated 

(a ] Polar (b) Non-polar ( c ) Hydro . (d) Co ncave 

Tswett used-as a stationery phase to separate chlorophyll? 

(aKaCIi (b} CaCOa (c| Ca(OH)z (d)CaO 

Improved detection due to_separated lones. 

la] Solute . (b) Solvent (c) Smaller (d} Color 

Gradient eiution is used to separate compounds of ? 

[aJWfde polarities (b) Close polarities 

(c)Specificpolarities (d)Surf ace polarities 

rf pnotetns are s.tab!e below PL what type of resirt/s can be used? 

(a) Anron exchanger , fb)Cation exchanger 

{cjBoth a & b (d] cannot be separated this way 

retention of solute tn QC rs dependent opon? * 

(a) Polarifyof solute (b) Type cf column usad 

I c] Vapor pressure of solute a an d c 

Back flow during pumping in chromatography is prevented using* 

(a) Check valve (b) Pressure 

(c,Diff “ s[on Id) Gas flow 

(aJ17nsm^ adVi "' ,a8e0ftl ’ ema5SSP * etrO I!!f!? rdete “ i0n in< 5C over the FIO? 
fc) Identification through compound library {d) Dynamic range 

SzsEEHT,rr.HSEr"“" , "'” , ”“’ 

a, UV detector “ mo5t commo n ^ analysis of liquids in HPLC? 

^ Flame lonftatlon detector J' Spec(rom * ter 

chromatography? 1 be ' QW l & not ej< P |o5| ve and is suitable as a carrier gas in gas 
a. Helium u M r 

'‘■ A,,eweptc 

In case of counter f onswjth MSi0r c Transmittance . d. Reflection 

a. Positive h ~--charge cation exchangers are used 

Paper chroma,og,a P hylsa,yp:*V?' e ' NeU ' ral • * * 

(4} Partition Chromatography tu<, *j 

(c) lon-exchange Chromatography id] ifoulrf c ^^ Pt, ° n Chroniat oer a phy 
Which technique Is most suLhi/r W Ll ' |uid ‘ So,l ' f Chromatography 
(a) capillary ^ectrX^' " 

fc) PAGE ,b 5 parole Electrophoresis 

td) SDS-PAGE 
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mttDAMf ntai cgwciPTS ANq wga? trt functions f group 

Cation exchange chromatography retains caf oni ^ n _ g _^T (df^utral 

(a ) Pos iti vely c h ar ged lb) N ega ti vely ch a nge 

Silica gel is loaded with following group? H (j) H^OSiH 

lalHiSiOH fbJHjQSiOH . 

lower the flrthe-the activity and 'higher, lower 

(af lower, higher (b)lower, lower (c| higher,^ghertdlhg ^ . 

Which of following can be anaiyted using Gas ChromatoePV d Bases 

(a)Solids lb) Liquids M«» «**£,Interof chains of 

Paper i$ p random pile of cellulose fibres, each f< 

approximately? , s 

fa) 2QQ& anhyd fogt ucose units fb) 20fJD hydrogl ucose 

(c) 2C0 enhydroglucose units fd> 200 hydroglucose un.ts 

Which of the gases below is no, suitable as a tamer ps in gas chromatography^ 

( 3 ) Helium fbJNitrogen ( C J Q*V& n 

Which of the detectors is not used for gas chromatography 
fa) UV detector fb) Mass Spectrometer fc]f ID „ ■ 

Which of the statements is correct? Gas Chromatography is used to 

|Sh -(ijWilds -‘(c) Gases (d) Solids, liquids and gases 

The deactivation of silica gel at dW-500-C ,s-^j^^ ^rsible 

(a) permanent, irreversible ^ 7* 

f c ) permanent, reversible Id) temporary, irreversible 

Plates commercially availableuse following fluorescent indFcator. 

(□) M n activated M n s i licate fb) Zn activated Mn sil i cate 

jc) Mn- activated Mn silicate (d) Mn activated Zn silicate 

Best measurements ran be obtained in- mode \ „ _ _ rthlfl 

fa) Absorption (b) Transmission fc) Transmittance [d) Reflection 

_ H. . a f r Fhi 


|d| HiOSIH 


Which of following is not commonly used for staining or RNA. 

(a) Ethidium bromide fb)SiJver stains (c) SyBr gold 
Electrophoresis is used to 

{s} separate DMA fragments W Identify DNA fragments 

(e) p u rify DMA fragments (d) 3 & c 

DNA and dye molecule used in DMA analysis possesses 
fa) Supercharge (b) No charge fc)+charge {djneg charge 

Silanol group Is f(ueirtU 

fa) HzSIOH (b) HjOSIOH [cjHjSlOH 

Higher the Rfthe__the activity and Brackmann number. 

fa) lower, higher (b) lower, Tower 

(c) higher, higher W higher, lower, 

Which of following Is a weakcatfon exchanger? 

[a) Sulphopropyl M Carboxy methyl telloulose 

(c) AminoethyS (d) Olethylamlnoethyl 

If proteins are stable below PI, what type of resln/s can be used? 

fa) Anion exchangee ^ Cation exchanger 

(c) both a & b cannot separated this way 

TTn Mfl I m mun c P*q*M»Tiom £5555f 1 


(d}SyBr green 


55. 

5«. 

57. 
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62. 


FUNDAMENtAL CONCEPTS-ANP MCCb IW CHEMISTBTT 

Electrophoretic separations a re based upon 

{*) Electric charge fb) Electric force 

(c) Fra ctional coeffie i en t [d] Al I 

At pH- 8.6 all plasma proteins have 

(a) Same negative charge (b) Positive charge 

fc) Negative charge up to different extent (d) Isoelectf ic point 
FJD responds to all organic compounds except for?, 
fa) Oxalic add (b) Butyric acid fc) Benzoic acid fd) Formic acid 
WhIch of following is a universal as well as a specific detector, 

(a) ECO (blTCD (C)FID Id) MS 

Standard addition has limited applications in chromatography because of? 

(a) Difficulty of injecting accurate amounts af standards/sampies 

(b) Unavailability of standards 

jc) The velocity of the mobile phase 

j d) Natu re of stationary pha se 

The plate theory ignores the concept related to? 

(a) Diffusion of sample components ( b ) Paths of f low 

fc) Succession of equilibrium steps (d) A and B 

Separation number can be calculated from following equation? 

la)S " . ' «><«♦»-«> 

fawHn . i = ±£imumL -1 

In the first chromatography experiment by Tswett, he had used-_ as a mobile phase 

and ' as a stationery phase to separate chlorophyll? 


(b) Calcium carbonate/ether 
(d) Charcoal/Ether 


63, 

64, 

65. 

66 . 

67. 

68. 


fa) Ether/cslckim carbonate 
(c) Ether/Charcoal 

In a chromatogram, there Is_on x-axIs? 

fa) Retention time [h) Peak splitting 

fc) Col um n effid ency (d) Detector Res ponse 

Cellulose used in_chromatography Is more uniform and regular? 

(a) Paper (b)TLC It) Both (d)None 

Back diffusion and back flushing is associated with? 

ft) HPTLC and GC (b) GC and HPLC 

(c]TLC and GC fd] GCandSCF 

Van Deemter plot provides Information regarding 

(a)The ca pa city factor (b) 0 ptl m um co I u rm te m p era ture 

fc)The selectivity factor fdjOptlrnvm mobile phase flow rate 

"Brock Mann Activity Scale" Is used for the characterization of - In chromatograpgy? 
fa) Mobile phase . (b) Stationery phase 

fc)Gradient elution (d) Itocratlc elution 

After separation.using silica gel cated TLC__compound will appear toward! top of the 

plate? 

(a)P o I a r f b) H lg h boiling p oint 

(c) Low boiling p o!nt fd) Non- po la r 
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C9. 


70. 


71 * 


72. 

73. 

74 . 


75. 


76. 


77 , 


78 * 


79 . 


On a SEC plot molecular weight increases 

(a) Left to right 

(cj Remains constant 

Molecular weight obtained by GPC Is- 

(a) Correct 
(c) Not correct 


TSiu^rly, with Increasing Values. 

(d) Right to left 

? 


(b) Approximation 
(d) Cannot be determined 

Which of the following is correct state .rent? rf theore , ica , plates in a 

(a) Resolution is proportional to the square root ot the 

Is inverse proportional to the square root of the number of theoretical p, a(B 

!c! R«olZn is proportional to the square of the number of theoretical plates in a oulu™ 
{dj Resolution is proportional to the number of theoretical places n a c 
For quantification in ch?omatography which of foliowing actor/s i i imp□ 

{a)b^c (b) Area preference 

High noise In a chromatographic instrument will result ir? 

[, f Poor resolution < b > Be « er s ‘ e " a ' ’ 

[cl Speedy analysis . I«> *S her «"'“ fltra, ' on 

Which of the following is true regarding Chemisorptrons? . . 

|a) An adsorption process, results in an irreversible chemical react™ of theanaljd. 

with sorbent surface . ' . ( . .. 

|h) An absorption process, results in an Irreversible chemical reaction of the analyte 

with sorbent surface 

(c) An adsorption process, results in an ceve^lHe chemical reaction of the an- ,y 
sorbent surface 

fd} An absorption process, results in an reversible chemical reaction of the analyte wt 
sorbent surface 

Fro malaria lysis method is pa rticulariy useful far components eluting-_ol 

chromatographic process * ■ ... 

(a} At start (b) At end ' (c) At all times {diet mid 

"Triple po i nt" Is prase nt I n? 

j a )GC (b)GLC (cJSCFE d.HPLC 

Perfusion chromatography is type of liquid chromatography used for separation o 


(a) Polar compounds 
(c) Nano particles 

HPLC use silica gel after polymerization 
(a) Hydrogel 
(c) Aquagel 


(b) Macromolecules 

(ri) Non-polar compounds 
form? 

(b)Xerogel 
fd) Blog cl 


Aquagel |dj Blcgel . 

Is » compound that fc added to sample before preparation step in HPLC an 


a part of sample matrix. 
(a}Tar 
(c) Surrogate 


go. 


81. 


82. 

53. 

54. 

85, 

m. 

87. 

88 . 

89. 


9ft. 

91. 

92. 

93. 

94. 

95. 


funpam£wtjb,l pohcepts amp mcuuw chejvustry 

Radio activity detector is most easy to combine with? 

{a) TIC fb) SEC 

(c) GC (d) HPLC 

In first chromatOgraphlcexperimentTswetT used,__ stationary phase to separate 

chlorophyN 

|aj CaCOi fb) Calcium chloride 

(t) Calcium hydroxide (d) Calcium fluoride 

Flu : cf entering a column (solvent used in elutionJ? 

(a) Eluent fb| Eluate {c) Elution {d) Solute 

According to mobile phase chromatography can be divided into types? 

fa)l (b} 2 (C) 3- {d}4 

A low noise in s chromatogram will indicate in? 

(a) Poor resolu t)on (b) W Igher concentration 

(cj Speedy analysis fd) Better signal 

the plate theory ignores the concept related to? 

{a} Diffusion of sam pie components (bj Paths of flow 

{c) Succession of equilibrium steps fd) A and 0 

Highest purity compound can be Isolated using_chromatography? 

(a) She exclusion [b} Ian-exchange (c) Chiral {dj Affinity 

. The adsorption sites an the silica gel contains following active groups? 

(a) Si fb) OH (c) Silanol {d]None 

Plant extracts contains many components however the slower-moving band contains 

_end fastest-moving band cor/tains the^_ 

{a} Chlorophylls,. Carotenes (b) Carotenes, ChbrophylJs 

{c) Xanthophylls, Chlorophylls (dj b. c 
Resolution is proportional to? 

la) Square root of the number of theoretical plates in a column 
|b) Inverse of square root of the number of theoretical plates In a column 
|c} The number of theoretical plates in a column 
|d) Square of the number of theoretical plates in a column 

_i s th e rel ease of solu ble components of stationery pha se du ring opera t i bn 

|a) Creeping (b)Fhishing (c) Bleeding (dj roadening 

_____ column has the greater efficiency and resolution? 

la) Packed (b) Non-packed |c} Capillary (d)Steel 

_occurs if large sample volume slowly Injected In GC column. 

(a) Linear detector response 
(c)Decreased resolution 
GPC Is used to mea sure__ polymer 


(b) Non-linear detector response 
(d) Increased resolution 


(b) Diffuser 

(d) I softer 


|a) The length of the chain 
|c) Molecular weight 
Molecular sieving process occurs in 
|a) GPC 
(c)SFC 

Most retained compound in reverse phase HPLC will be more — 
|a)loi\'ic (b) Non-polar 

|c)Neutraf fd) Polar 


(b} Retention time of polymer 
(dj Hydrodynamic volume 

fb) SEC 
(d) a & b 
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FUNDAMENTAL CONCEPTS ANO MCpi IN CHEMISTRY 


3- INSTRUMENTAL METHODS OF CHEMICAL ANALYSIS 


Spectroscopy is the study of interaction between matter and radiated energy. Radiation is 
energy In the form of (l| erectra-magnetic waves or (ii) oarticuJate matter, traveling in the air. Types of 
spectroscopy are differentiated by the type of radiative energy participating in the interaction. The 
spectrum is usually produced by measuring changes in the Intensity or frequency of energy. 
Electromagnetic radiation was the first source of energy used for spectroscopic studies. Techniques 
that employ electromagnetic radiations are typically classified by the wavelength region of the 
spectrum and Include gamma, x-ray, ultraviolet and visible, infrared, microwave and radiowave 
spectroscopy. Faraday, Maxwell elucidated that a moving electric chargt produces magnetic fields and 
changing magnetic fields move electric charges. Einstein saw electricity and magnet ism as frame - 
dependent Facets of unified electromagnetic force. Electricity and magnetism, are different facets of 
electromagnetism. All electromagnetic radiation travels at c = 3x10° m/s (real number Is 299792459.0 
m/s exactly] in vacuum that is the cosmic speed limit. Particles, due to their de Broglie wavelength, can 
ateo be a source of radiative energy and both electrons and neutrons are commonly used In 
spectroscopic studies. For 3 particle, its kinetic energy determines its wave length. Acoustic 
spectroscopy involves radiated pressure waves. Acoustics is the interdisciplinary science that deals with 
the study of all mechanical waves in solids, liquids and gases including vibration, sound, ultrasound and 
infrasound, Mechanical methods can be used to.impart radiating energy, similar to acoustic waves, to 
solid material Spectroscopy can 3Iso be divided on the basis of the nature of the Interaction between 
the energy and the material. These interactions Include (i) Absorption (it) Emission (hi) Elastic scattering 
and reflection (iv) Inelastic scattering. Absorption occurs when energy from the radiative source is 
absorbed by the material, Atosorptlorc is usually determined by measuring the fraction of energy 
transmitted through the material; absorpton will decrease the transmitted portion.Emission shows 
that radiative energy is released by the material under study. A material's blaekbody spectrum is a 
spontaneous emission spectrum determined by its temperature. Emission caoalso be induced by other 
sources of energy such as flames or sparks or electromagnetic radiation in the case of 
fluorescence,Elastic scattering and reflection spectroscopy determine how incident radiation is 
reflected or scattered by 3 material. Crystallography determines the scattering of high energy radiation, 
such as x-rays and electrons, to examine the arrangement of atoms in proteins and solid 
crystals.Impedance spectroscopy studies the ability of a medium to slow of impedethetracismitlanee 
of energy. For optical applications, this is characterise! by the index of refraction.Inelastic scattering 
phenomena Involve an exchange of energy between the radiation and the matter that shifts the 
wavelength of the scattered radiation. These include Compton and Raman scattering. 

Atoms have only translational energy levels. Atomic.spectra can be obtained due to electronic 
states. The creation of molecules from atoms leads to the formation of unique types of energetic states 
and therefore unique spectra of the transitions between thes^ states. Molecular spectra can be 
obtained duo to electronic states, molecular vibration, molecular rotations and electron spin states 
(electron paramagnetic resonance). Electronic excitations are studied using visible and ultraviolet 
spectroscopy a swell as fluorescence spectroscopy. Vibrations are relative motions of the atomic nuclei 
and are studied by both infrared and Raman spectroscopy. Rotations are collective motions of the 
atomic nuclei and typically lead to spectra in the microwave and millimeter-wave spectral regions; 
rotational spectroscopy and microwave spectroscopy are synonymous. The combination of atoms or 
molecules leads into crystals or other extended forms results in the creation of additional energetic 
states. These states are numerous and therefore have a high density of states exists in crystals or other 
extended materials. This high density of energetic states in crystals Often makes the spectra weaker, 
less distinct and broader. Blaekbody radiation is generated due to the thermal motions of atoms and 
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_ ._ EP c are dus to collective fiotifih- 
molecules within a material. Acoustic and mechanical respnn _ __* 


wtth.n a material. Acoustic and nn«nam»- crvS tal arTan g ement a ■* . 

wflN.Pure crystals, though, can hare distinct spectral transitions a of ery5t3 | s a)sD . ^ 

an effect on the observed molecular spectra. The regular lattice t . 

neutrons, electrons or K-rays allowing for crystallographic studies. Gam r .„ f i Ml , * = t Ue to 
distinct energy states of nuclei. Magnetfc field separates the energy o |S 1 __ a 

this allows for NIYFR spectroscopy.Wavelength (X) is distance between two 3 J s 0,1 trough 

of the wave in a beam of electromagnetic radiation-The common unit for wave.eng measurem^ ^ 
meter, micrometer, nanometer and angstrom,Frequency M is the number □ waves passing 9 
poirit on the path of a beam of radiation per unit time. The commonly uni * or e *Pressi n g" 
frequency is hertz or cycle per second (1Hz = leps), Wavenumber (v] is the number of waves peru ni! 
distance and Fs expressed In reciprocal centimeter (cm' 1 )- It Is interesting to note that gamma, x-ra^ 
ultraviolet and visible. Infrared, microwave and radiowave radiations are usually appear ^ 
electromagnetic spectrum but not alpha and beta radiation. It is SO because alpha and beta ar* 
particles, are not electromagnetic radiation, However, when alpha rays traverse matter their kinetic 
energy is converted to light and electromagnetic radiation cmitted- Alpha particles ionite molecules by 
knocking off electrons and as these electrons slow down they emit x-rays. Positron and electron a> 
also called as beta rays. These also knock off electrons as they slow down after hitting matter. Once ao 
alpha slows down enough it pecks up two electrons and becomes a normal helium atom. When a 
positron slows down enough Fs forms positronium with an electron and then they annihilate releasing 
gamma rays. Flame spectroscopy determines theconcentration of an element In a solution by 
measuring the absorption emission or fluorescence of electromagnetic by its monatomic particles in 
gaseous state in the flame. Atomization is the conversion of molecules, to their component a torn in 
gaseous state. Molecules in the soiution are introduced in the form of very fine droplet in flame, Atom 
in gaseous state in the flame absorb thermal energyfrom the flame itself,some of the atoms get encited 
&on their return to ground state radiation Is emitted having energy equal to that absorbed.The 
radiation emission Is proportional to the number of excited atoms, which is proportional to the total 
number of atoms in the flame i.e, the sample concentration. The spectra of gaseous, atomic particles 
consist of well defined narrow discrete lines arising from electronic transition of outermost electron!. 


Since there are no bonds, atoms undergo electronic transition only, no vibrational or. rotational 
transitions. The energy to which the atoms are subjected for excitation must be less than the ioniiaticn 
potential. The resonance wavelength Is that at which the most Intense absorption and emission occur 
for any element. The resonance wavelength is 671 nm for Li, 5B9 nm for Ma and 767 nm for K, Atomic 
absorption spectroscopy is the study of the absorption of light by free gaseous atoms produced 
discharge, flame or plasma. In all, AA5 can be used to Analyze a total of 63 metals.Sample preparation 
for AAS rs straight forwardand often involving only dissolution in an acid. High-temperature plasma 
are of three types: (i) inductively coupled plasma (ICP| (ii) direct current plasma (DCP) till} microwave 
induced plasma jlVtiPJ, ICP is the most important of these plasmas. 

There are several efectroanaiyt leal methods do exists in analysis of compounds. Conductivity is sierras 
per meter (S/m) and fs a measure of ability of an electrdytye solution to conduct electricilf- 
Potentiometry involves the measurement of potential difference between two electrodes to deter^ 
concentration of analyte. Glass electrode used in Ph meter is an example of potenttomett* 
e I ectmdexou Iometry involvestheapplication of applied potential or current To completely convert^ 
analyte from one oxidation state to another by the transfer of electrons to determine its concentrate 
Voltammetry uses three electrode system to measure the resulting current due to applied constant 
and/or varying potential at an electrode's surface. 
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Polarography is a subclass Df voltammetry that involve the use of a dropping mercury electrode as the 
working electrode, 

Amperometry measures current as & function of an independent variable that is, typically, electrode 
potential or time. Oxidation is the toss of electrons or an/Wose in oxidation state by an atom, ion or 
molecule. Reduction Is the goto of electrons or a decrease in oxidation state by an atom. Ion or 
molecule, 

The tendency of a metal to get ISollowIn or reduced when It is placed in a solution of Its own salt is 
called electrode potential. 

An electrochemical cell consists of two ha If-cells. The potential of a single electrode in a half-cell is 
called theSfngle electrode potential. The single electrode potential of a half-cell depends on: (i) 
concentration of ions in solution; jii) tendency to form ions; and fiii) temperature. The overall electrode 
potential is sum of two half cell reactions, 

Ecell = Eanede + ^cathode 

Standard electrode potential (£*) is the measure of the .electrical potential of an 
electrochemical cell at 1M ionic concentrations of reactants, 1 atm pressure and 25'C, 

Nerst equation is used to calculate electrode potentials 

RT 

^ n p Jri 5ion 


Where E Is Electrode potential, E*ls standard electrode potential, R is gas constant,! is absolute 
temperature, n isnumher of electrons transferred, f Is Faraday anda ion is activity of the ion. 

Feasibility of occurring of any chemical reaction car be calculated from its redox potential, A positive 
value of redox potential indicates the reaction is feasible, for example. In Daniel cell reaction feasibility 
can be calculated as follows; 

The reaction occurs In two steps. 


Cu 2 * + 7e'^= 


Zn 2+ + 2 1 


Oi (s 


Overall reaction: 


Zn| s j + Cu 


2 +- 


Eq*[=0J6V 

E red = 0.34 V 


Zn 2+ + Cu(j) 


„ E ce il* 1.10 V 

■ r °^ er ! FeacllCir1 posil, ' fe wlla e e '* P°J***e that reaction is feasible and will proceed 

^ e l eCtrode B * ls P° 5it[ ^ l f it is oxidized after connecting to 
* : - e tr“ n ri, ™1 r °f en * eC V Dde <SHEl ln caM of a negative sign is assigned to electrode. In 

?t T 7 C rn ' ° r aCt ' V,l¥ Sefie ' f * 3 &erieS chen,Ecal dements arranged in order of their 

.J^ e tSen°U. 0 | POte ThChydr ° EenelMf0<le 1H *' a< l> + e 'i*taker » having , Bro 

MULTIPLE CHOICE QUESTIONS 
1* w hi ch ra diations are duo to vibrational changes? 

|a)UV [b) Visible (c) Infrared 

, A m ovi ng electric charge __/ prod uces ma gnetlc Rel ds? 

(a) Does not (b) Rarely (e) Always 

3, Electromagnetic radiations move In which plane* 

(a) Horizontal (b| Vertical (ejBsth (d) Outward 

4, Which or following apectroscopic region isjosl above (stronger) the region in which we can see? 

tajuv (b) Visible (c) Infrared (d) User 

5, Electronic excitations are studied using 


Id) Microwave 
(d) Sometimes 


Cintejm M ioh*l scientific oRSANiZfttioN 


IS 


Scanned with CamScanner 






























G. 

7. 

8, 
9. 


. _ Mra . |N CHt^ lS M 
rjjHOMMt4TM rnjgctrr^ “. 

, . \r Fluorescence (d) All 

fs)UV (b) Visible * c Huy ? 

Which of following have maximum number of energetic states . 

(a) Crystals (b) Atoms (c|Mol«olM 

Which of following is strongest? «Hi*tinn 

fa} x-rays (b) Gamma rays (o) Microwaves (d) r 

if transmission is 100% absorption will be? 

[a} 0% <b) 10% , l c ) 5054 

Solvent effect is more pronounced in _ _ compounds 

(a) Aldehyde (b) Ketone (c) Ester 


{d)c 


(d) 80% 


(d) Carbonyl 


10- The light source in visible spectrophotometer Is: 

(a} Tungsten tamp {hi Mercury 

© Hydrogen gas lamp {d) Deuterium discharge lamp 

11. Hypochromic effect cause? 

fa] Shift to longer A (b| Shift to shorter A 

© An increase In intensity (d) A decrease in intensity 

12. Single band near 3C00cm l is a specific band for identification of? 

(a) Alcohols (b) Alkanes (c)Alkenes (d) Amine 

13. The atoms of the molecules do not move during electronic transitions- 

{a) 8 eer-Lamberts Uw (b) Maxwell Prf nd pi e 

© Faraday Principle (d) Frank-Condon Principle 


14. Ff calomel electrode acts as cathode, the reaction on electrode is, 

(a) 2Hg (s) + 2Cl-?HgiClj + 2e (b) Hg 2 Cli + 2e ZHg (s} + ZC! 

© 2d' ->Ch + 2e fdJCh + 2e ^ZCI 

15. the relation between emFuf the cell using glass electrode and Ph ts„_ 

fa] E = Eo + 00591Ph fb) E * E» ~ { 2.303KT/NF)Ph 

© E = f2.303 RT/fM f)Ph (d) None of th ese 


16. Water is universal solvent because of its 

fa] High dielectric constant (b) Strong Inter molecular forces 

©It is liquid in nature (d) Large quantity in nature 

17. For a reaction, there are ions involved, which of the following method Is suitable to detent 
the rate of reaction 

(a) Spect rometpy (bj Cond utfomet ry 

© Potnntiometry {d)Ojlatometry 

18; What is Nernstian response in Mv is expected for every factor of 10 difference In activity^ 1 
Cr**? 

(a) 59.16(b) 19.58 fc) 10,58 fd) 9.86 

19. Calomel reference electrode Contains solution of, 

(a) Nad (b) KCl (c)HgjClj fd) All of these 

20. Which of the following is disadvantage of calomel electrode 

(a) It is delicate to handle (b) it cannot be used above StTC 

© Emf of electrode depends upon [KCIj in it. 

(tf) It does not have stable and reproducible potential 


INTERNATIONAL SCIENTIFK: ORGANISATION tifrww.iifignTifir ^ 



21 . 


EUH PAMFNT A L CONCEPTS ANO MC Q ] IN CHEMIStBf 

, solution is filled in a glass electrode. 


(a) IN MCI (b) Saturated KCl fc) 0.1 N HC1 

22. Ion selective membranes work on the principle of, 

(a) Migration of tons from high to low concentration 

(b) Migration of ions from tow to high concentration 
©Exchange of ions in membrane with solution 

(d) Ad sorption of ions in solution on membrane 

23, The electrode used to measure Ph is,_ 

[a] Solid Pt electrode 


{d)lM Nad 


(b) Liquid-liquid membrane electrode 
© Class membrane electrode (d) Au electrode 


24. _ electrode in solid-state ton selective electrode for F - 

(a)BFi (b) LaFj (e)PF s (d) Naf 

25, _does not Conduct electricity 

(a) N a CJ tryst al (fa) Nad solution In water 

© Natl solution in alcohol (d) Molten Natl 

26, Aqueous solution_ _ does not conduct 

(a)AgNOj (b) CHsCOOH (cJEthyl alcohol (d)NaOH 

27. Equivalent conductance of strong electrolyte solution on dilution 

(a) I ncrea se (b) Decrease |c) Remains sa m e (d) Zero 


28. There is increase in equivalent conductance of solution of weak 

(a) Increase the mobility of ions 

[b> Decrease in the number of ions per rr£ in the solution 
© Increase in the number of ions per ml in the solution 
(d> Increase in the dissociation 

29. Equivalent conductance of an electrolyte at Infinite dilution is, 

(a) Zero (b) Minimum {c) Maximum- (d)Equal to molar conductance . 

30. The Ph of 0.&1M HCI solution is 

[*) 1 (b)2 (c)3 (dj 4 

31. The Ph value of buffer__or addition of small amount of acid or base, 

(a) Decreases (b) increases (c) Remains same{d)None 

32. n --fit* Transition are possible in mol ecu I os having electrons? 

(a) Bonding electron only' (b) Non-bonding 

© 0 bond .. (d) n bond ■ 

33-_disperses the polychromatic radiation into bands of monochromatic radiation? 

(a) Prism(b) Grating ' . ^ {c) Chopper fd) a,b 

34. The polar solvents shift the__ bands to longer wavelength and the_band to a shorte 

wavelength. 

(a] is -^n*„ n * (b) n it 4ir* , 

0 c ->]?*, n -Jn* (d)x-> 7 i*, n -}a* 

35. Which radiations are also known as inner shell radiations? 
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rur-jpj,MENTfli concepts awp mcqiM 
(a) UV fb) Visible M Infrared 

'36._Ts/are allowed transitions? 

fc) Jt ->n* 


fd) X-rays 

<d)b,c 


(a)ft-)o* (bJff->o w 

37. Mid IR region ranges froiyi? ■ , (J . t 

(a) MOCKMOOcrrr 1 fb) 400-lOcm 1 -(c) 6OCH>40Dcm' (d) 40M*40[Jcm 

38. Nuclear quantum transition is involved in emission of? 

fa) x-rays (b) Gamma rays 

© Microwaves fd) ift radiation 

39. IF a molecule moves from a ground state of EiVjRotoEiVsRi, It absorbs.-.radiations? 

fa] Microwave (b> Eft |c) LV fd) Visible 

40. Which of following is/are ionizing radiations? 

(a) Microwave (b)UV (c) Radiowaves (d)b&c 

41. Which of following molecule do not absorb in the IR. region? 

fa) HO (b) Id (c)C 0 3 (d) Ns 

42. Which of following molecule do appear in Raman spectroscopy? 

(a) HCl fbjlcl L (c) CO 3 (d) Nj 

43. The Impinging electrons strike with enough energy to eject-— secondary electrons In 

PMT? 

(a) 3-6 fb) 2-5 (c) 1-5 fd) 1*4 


44. Following spectra cannot be of? 
(a) Butyl alcohol 
fb) Ethyl alcohol 
© Carbonyl compound 
fd) All 



45, Which of following is a type of plane chromatography? 

(a)HPLC fb) Ion exchange (c) Column (dj Paper 





46. Predict the A™* of following compound ^ ] by providing details of calculations? 

fa) 230nm (b) 298nm fc) 239nm (d) 22J.nm 


47. Predict the kn«of following compound ( 
fa) 24Qnm fb) 2£8nm 


48. Predict the Wof following compound { 
fa) 283 nm fb) 258nm 



) by providing details of calculations? 
fc) 249nm (d)242nm 


00 

1 by providing 


fc) 239nm 


details of calculate 
(d) 243nm 


fundamental concept s M OMcoujCHEMisruv 


CO, 


49. Predict the ^nu*of following compound ( ) by providing details of calculations? 

.fa) 240nm (b) 278nm fc) 334nm fd)231nm 

50. Which of folio wing is example of coherence spectroscopy? 

(a)UV (b) Visible (c) X-rays (d) NMR 

51. Which of following types of bonds normal absorbs more than 3000 in lA region? 

|aj O-H fb) N-H (c) C=Q EcL] a.b 

52. Which of fallowing radiation are weakest in energy? 

(a) Microwave (b) X-Rays fc) UV (d) Gamma 

53. Which of foliowing color has highest energy? 

, {a) Pink (b) Yellow fc] Violet fd) Red 

54. Infrared spectroscopy provides exact valuable information about? 

(a) Alkylation (bj Molecular weight fc) functional group (d) All 


55. The half-reaction is always written as_ 
(a) Electron exchange 
© Oxidation 


according to Gibbs-Stock holm convention? 
fb) Redox reaction 
fd) Reduction 


56. Far a sharp end point the potential difference between the titrant and the analyte half- 

reaction should be_V. 

fa) 0.4-0 2 fb) 0.3-0.5 (e)G.2.0.3 (d) 0.5-0 6 

57. To use Ph electrode at a Ph above 9 r it is necessary to soak It In a buffer of 

(a) Low Ph (b) High Ph 

©Neutral buffer (dj Distilled water/KO 

58. Photomultipliers are very sensitive and rapid in their response to radiations in the spectral range 

(a) 1000-12000 A* f b) 1000-5000 A* 

© £000-20000 A* (d) 10-1000 A' 

59. In 20"* century, x-ray work shows the diameter of atom of the order (m) (a) 2 * 10“ 

fb) 1 x iCr JJ (c) 2 * 10 1 (d) l * iff* 

60. Sublimation is__ ? 


fa) Formation of a solution 
© Conversion of solid directly into vapors 

61. The maximum value of Rr can be_ 

WO [b) 0.100 

62. Total energy of molecules Is due to 

fa) Transnational 
Vibrational motion 

63. Which reaction occurs In a voltaic cell_ 


fb) Volatile liquid! 
fd) Non-compressed gas 


(t)i 


td) 0.99 


fb) Rotational motion 
fd) a r bjC, Nuclear spin 


M 


fa) A non-spontaneous reaction is forced to occur 

fb) A spontaneous reaction occurs 

© No electrochemical reaction occurs 
(d| Photoelectric energy is produced 
64. The most commonly used indicator electrode Is 

(a) Au elect rodt f b) Pt electro de (c) Cu elect rod e 


fd) Ag electrode 
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FUNDAMENT*! 

— 1 “- ., -Mtionarv and mobile phases 

65. The process of distribution of a solute between 

fc called T . gj . liftn 

{a) Solvent extraction (b) Solid phase extract^ 

© Chromatography fd) SpectrO£C°PY 

66. Nano meter is equal to how many meters? 


{a) lG' ls m 


(bj IQ 4 m 


(c) lfr 1 * rn 

(d)l0 6 m 

(c) 14 

(d)o 

(c)+S 

■ m +3 


(d)-l 


67. Ph of pure deionized distilled water Is 
tel 6-8 fbj 7 

6S. Oxidation number of Mn In KmnO*, fe 
tal +7 (b) +2 

69. Which statement Is correct about standard hydrogen electrode? 

fa) LOW HCI solution is used (b) Hz gas at 1 atm pressure is present 
© Platinum eject rode is used (d] All of the above 
70* Oxidation state of 0 in OFj is 

faJO fb)+l fcj2 (dj+2 

71, In case of superoxides, the oxidation number of oxygen is 
{a)0 (b)+l (c) -1/2 

72- _produces electrical current by a redox reaction, 

{a} Voltaic ceil fb| Standard ceil fc) Reversible celt (d) Electrolytic cell 

73- A nomsponatenous ■‘edox reaction takes place as a result of electricity in 

(a) Voltaic cell (b) Denial cell (e) Dry cell {d) Electrolytic celi 

74. Oxidation state of iOotlowi in SO*j? 

(»M fb)-2 (c) +2 (d) +3 

,75. Cathode in lead storage battery is made of 

f a} PbCIi [ bj Pb coa ted with PbOi fc) PbSOi (d) M rxtirre of Pb NO j a nd Pb Q?' 

76. During electrolysis at cathode ranctlnn takes place 

(aj Oxidation fbj Reduction fcjBoth {dj Chlorination 

77* During electrolysis of aqueous NaCJ which of following ions gets discharged at anode 
Cl' (b) ON' (cj Na* (<J) H* 

78* An arbitrarily fixed potential of standard hydrogen electrode (5HE) Is 
(a) 0.00 volt fb) 1,00 volt ft) 10.0 volt fd) 2.CQ volts 
79, Electrolysis Is a produces 
(a) Chemical energy 
© Heat energy 


80. The oxidation number of Cr In KzCrjO? Is 
M 3 fb)5 


(b) EJectricavenergy 
[d) Biochemical energy 


(c)6 


(d)7 


81. Which statement Is correct about electro,ysls of molten N»n 

(a) Oxidation takes place at cathode MObZLi a ' ^ 

O Reduction occurs at anode (d) H, g, s ,] product aua'thode' 

(a) Number of-lectrons (b) The molecu larmVss^of* aT*^ 

© The reactivity of a substance {d) Chemical properties b f1 “ 


82 . 
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83. Tlh^ magnet functions as_j_rn a mass spectrometer. 

(a) Current reducer , (b) Accelerator for the Ions 

© Deflector for the ions {d) Dea cce le ra tor for th e Ion s 

84. Metal will displace another metal from the aqueous solution of its salt if it lies_the 

electrochemical series 

|a)Below {b} Above {c)Between {d) Anywhere in 

85. The cathode of a fully charged Pb accumulator is 

(a} til (b)PbOj (c]PbCh (d)CuO 

86. The single ceil of Pb accumulator provides a round 

|a) 2 VOH [b)3,5VOH (c) SVOh {d)6VOH 

87. The voltage of alkaline batteries cell is__ 

(s] l volt (b) I S volt (c) 2 volttd) 6 volt 

88. What Is correct statement for Hollowing reaction? 

CrO ,*■+i4 //* + 6cr -+ 2 + ict t +7 h z q 

I a) Chromitinnsoxidizfid (bjClis reduced to Cli 

& Cl - is oxidized to Cl? (d] H* Is reduced to Hi 

89. Phenoiphthalein is used In_ titration 

|a) NaDH against oxalic add < (b) Ferrous sulphate against KmnO^ 

© lod ine titration (d) Back t it rati on of a ny material 

90. A solution containing maximum amount of solute dissolved at a given temperature is called? 

(a) Saturated solution (b) Unsiturated solutlon 

© Supersaturated sol uti □ n (d) Im pune solu lion 

91. The solid electrolyte used in calomel electrode is, 

(a) HCI {bJHgiCIi (c) HCI td) NiCI 

92. Which of the following statement is/are correct; 

i. Calomel electrode emf is stable 

II, Glass membrane electrode of specific composition can be used to measure K* 
iii. Emf of calomel electrode is independent of [KO] 

[v. Potentiometric titration uses Pt ?s reference electrode 
v. Ph met er uses ca Iotri el r ef e re nee e ectrode 

(a) O, lip Iii [b) II, v (c)© p ii r lv (d)©Jf,v 

93. Electrode potential of a reference electrode, 

fa) Remains constant during use 

(b) Decreases If connected to an anodic half cell 
© Increases If connected to an anodic half cell 
fd) Increases If connected tc cathodic half cell 

94. The concentration of dissolved Impurities Is usually expressed In terms of 

(a) Calcium carbonate equivalent fb) Magnesium carbonate equivalent 
© Calcium bicarbonate equivalent (a) None of these 

95. Calomel electrode is, 

WHgrHgjdj |Crib)HfcH|0i|Cr U)Pt,AgCllCI'{d)Pt[lmHa 

96. The conductance of the electrolyte solution_with the temperature, 

fa) Decreases (b) Increases .(c) Remains same (d) None 
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(b) Atomize the sample 


CtJMOJifcljNTfll 

97. Specific resistance Is directly proforttonal to . - jnB 

{aj Area of cross-section of conductor ® between electrodes 

O Potential (d) Distance 

98. The purpose of the high-energy flame is to 

(a) Desol /ate the sample 
© Excite the analyte atoms (d) All 

99. The background correction for UV region is accomplished w,th 

(a) Hydroge^/Dj source , ETungsten source 

ffl a& b {d) none 

100. Light scatter or absorption by solid particles or unvapourlzed sc I vent in 
cause interference 

fa] Spectral (b) Chemical {c) Physical ld]a&b 

101* Refractory compound formation is avoided by chemical competition or 

(a] High temperature, lean flame 

(b) High temperature, high velocity flame 

© High temperature, low velocity flame , 

(d) High temperature, reducing flame 1 

102, Specific conductance of solution on dilution__ 

[a] Increase (b) Decrease ft) Remains same(d) Zero 

103. Unit of specific conductance Is, 

(aI Ohm. Cm 1 (b) Ohm' z .Cm (c)Ohm rl .cm J (d)Ohm.em t 

104.Specific conductance represents conductivity of_electrolyte 

{aUmole/litre fb) lgm-equ i/litre {e]l mf (d) lme/]itre 

1 OS .One mc/e of HjPO^can successfully neutralize almost moles of K0H 
{aJK 


flam 


e will 


(b)2 


(cj m 


id) 3 


106 . 




(d) Purple 


—-moles NaOH are completely neutralized by one mole of HsPO^ 

(c) 3 (d)4 . 

107. Charactistics line spectra of elements which appear In absorption and emission is 
(a) Same (fa) Different (c) Very different (d) Far apart 

10S. background in atomic absorption spectrum is 
fa] Bright (hj Dark (c) Brown 

109, Atorrtlc spectra Is an example of 

(a) Una spectra (b) Continuous spectra (c) Bwd spectra (d) Botha andb 

110. Isotopes can be separated using 

„ ! blChrDmat ° 8ra ^ W Ionization [d)a,b 

111* High quality monochromator used fn UV spectroscopy 

(aj Grating fb) Glass prism I 

112, The light source used fn UV spectroscopy ® ais **- f ^ 

fa] Halogen lamp ~iw u JT 

© Hydrogen tamp. ' H lari P 

113. Absorbed wavelengths In atomic absorption soectr,. d)N *’ vapour lam P 

fa) Dark background spectrum app^ r 3S 

___ (b) Dark lines 


FVWAMEMTAl CONCEPTS A MP MCP liN CHEMlStWT 

© light background (d) Light lines 

H4. instrument use to collect ions is called_. 

|^Electrometer (bj Ionizer fc] Spectrometer fd) Mone 

115. Near ultraviolet region of the electromagnetic spectrum generally lies between 
(a) 100-200 nm [b] 200-400 nm (c) aoo-750 nm (d) 20C- 500 n m 

116. Far ultraviolet or vacuum ultraviolet region generally lies between 

(a) 10-200 nm (b) 100-400 nm (c) 400-700 nm fd) 200-500 nm 

117. Far Infrared region of the electromagnetic radiation generally lies between 

{a)S0-200 pm (b) 100-500 m m (c| SOO-1000 pm [d] 1-20 pm 

118. in spectrometers each ion hits finally a_ ,for concentration determination. 

(a) Detector (b) Ionizer (c) Reflector (d) Chopper 

119. mass spectrometer itse to determine isotopes in solid state. 

(a) Bohr's (b) Aston's (c) Dempester's (d) Alison's 

120. _is the potential difference in accelerating chamber of mass spectrometer 

(a) 500-2000 fbjSOO-7000 jc) 500-8000 (d) 400-9000 

121. Microwave region of eIeciromagnetic spectrum generally lies between 

(a) 0.1-100 cm fb] 5^100 cm (c) SO-1000 cm (d) 50-150 cm 

122. Radio waves region of the spectrum generally lies between 

(a) 1-100 m (b) 50-1000 m fc) 10-£000 m fd) 10-500 m 

123. For a particular molecular species _ is *ised to determine Its concentration 

(a) Absorbance (b) K transmission fc) Transmission (d) All 

124. Which of the foliowing are classified as heat detectors? 

fa) Thermocouple (b) Therm liter [c) Bolometer |d|Ait 

125. Photomultipliers a re very sensitive and rapid in their response and are used as 

fa) Detector (b) Moflachr om ator (c) Am plifi er f d) Al I 

126. Which of the following involve a change In bond angle with reference to a set of co-ordinates 
arbitrarily set up within the molecule? 

fa] Rocking (b) Twisting fc) Sdorrlng 

127. Which of the following statements I s/a re correct? 

(a) Molecule of N atoms ha s 3N d egress o f freedom 

[b) in a norvllnear molecule, 3 degrees of freedom describe rotation and there describe 
transition. 

jc) In non-linear molecule BN - 6 degrees of freedom are vibrational degrees of freedom 
^d) AH are correct 

128 /^e good oxidant ^ ^ ™ nV ^ Photometry which of the following Is 

(a) Oxygen (b) Nitrogen (c) Nitrous oxide {d)All 

129. The best flame temperature for an analysis Is determined empirically and depends upon 

(a) Excitation energy of the element^ P 

{b) How it Is combined In the sample 

{c) The sen s itlvlty req uired 

[d] The presence of other elements 


(d) AN 
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150. The most 


■ fUNDAIVl£ Nlfll ■ fS 

widely used flam*’ j n ^torric fhj Alr-pr^P 3 * 1 ^ 

OxyaMW 1 *" 6635 


(dJ 


m coj 


(d) N Z 


{cJNj 

* 

(c|CH,CI 
ionly used f° r formation of 

{b) Electric atomization 
■ (dj Ovens 

(rf)AH 


(a) Air-methanega* 

© Air-acetyrene gas 

131. Which of following is Ift Inactive? 

(a) HjO n0t 

132 . which of following is Raman active? 

(a] HCl ( b J co 

133. Which of the foil owing devices is most connint 
an atomic vapour in atomic absorption, 

[aj flame atomization 
ft) Sputtering devices 

134. Which of the foil owing mofecu les show rot ation^ 5 P 

(a) HCl (b)CO WtHjd ♦ . . 

135. Which of the following statements are correct? 

(a) HCl and CKCI 3 are infrared active 

(b) CO;, HjO, CH 4 and C 2 H 4 are infrared active 

fe) NO, and CO are infrared active {d) AH 

136. In vibrational rotational bands, the frequency or wavelength of absorption depends on, 

(a) Relative masses of the atoms (b) The force con slant of the bonds 

(c) Geometry of the atoms fd) All 

137. which of the folio wing process may occur inflames? 

(a) Excitation (b) Ionization (c) Dissociation (d)AH 

138. To chock accuracy and precision in resists following chart is used? 
fa) Control chartfbj Bar chart (c) Linear chart (dj Scatter plot 

139. Which of follow log method can be used to process sample for organic matter analysis 1 

(a) Wet digestion . (bj Solvent extraction 

(cj Solid Phase Extraction (djb, c 

140. Which of volumetric and gravimetric analysis Is more Sensitive? 

(a) Volumetric analysis ’ . (bj Gravimetric 

(cj Precipitation | d) Welg ht measu rerr.ents 

141. Gravimetric analysis requires Eron to be present In which of following forms? 

WFe |b) Fe a * (cjFe 1 * (d) Fe 1+ and Ft* 1 * 

14 2. Which of following a re weighed In weighing bottle? 

fa j Hygroscopic (b) liquid* (cl Non-metals (rf)Ali 

143. Plasma gas flows through the: 

(aj Outer tube (bj Inner tube [c) Centra' tube (d)Ncne - 

144. Protective Isolation of plasms from the quart, wall Is accomplished bv 
(aJAr-ga* fbj Coorant gas (c) Outer tube ' (d)a r b&e 

145. Support gas flow at the rate of: 

(aj 1 - Zi/min (bji-5l/min|c)i-7i/mm ( d) 1-12 iy m ln 


«i«na MS HTA L cnw r^P-rs an a Mm* 1 N CHt MjSJBV 

14G. Spectroscopic measurements are made at 

J^jme ^ Normal analytical zone 

(c) Initial radiation zone (d J Lo wer in pi a s m □ 

147. Hveroseopicchemicafs ran be used »? swon dsry standards 

(a ) Prima ry standards ' r ,,.. 

fc] Primary and secondary standards I r 

146 Which of follow,nj leboratorymsterral has highest working temperature? 

. (a] aoroslllrate (b) Quant glass 

(c) Fused silica (d)Platinum 

149 Which of the following gases Is unsuitable for use as a GC earner gas- 
ia. Nitrogen 

(o)‘ Hydrogen (dj a & b 

150, N a OH solution is a _standard? 

' ( 3 } primary (bj Secondary 

fc] T erti sry ^ J ^ tf 0 

151, Line spectra is produced by excited -—■ 

' ,(ej Lines (W Molecules 

r (cj Atoms . (d) None 

■152. A small diameter central tube is used to introduce 
r'-i" (aj Ar stream gas (b) Support gas 

|c) Sample aerosol (dj Coolant gas 

153, Multielement analysis can be performed with 

' ' (aj AAS (b) AES 

(c) Both a & b (d)None 

154. What is most important in analytical laboratory? 

. [aj Cleanness ■ (b) Temperature control 

(c) Environment (dj Human Safety 
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_„__ 4. ELEMENTS AMD FERQJDfC TABLE 

The region of space around the nucleus of an atom where an electron is likely to be found 
is nown as Atomic orbital Electrons are in continuous motion around the nucleus in atomic 
orbital. Atomic orbitals allow atoms to make covalent bonds. The most commonly fillet! orbitals 
ares [spherical], p [polar, dumbbell shaped), d [diffused] and f (fundamental). A maximum of 2, 6 , 
10 and 14 electrons can be reside in s, p r d and f orbitals, respectively. There is one s, three p (p K , 
Py and pz), five d (d X y, d yz , d 2X , rf x 2.yz and d z i) and seven f (z 1 . xz 2 r xyz, x[x s -3y 2 j r yz J p z[x^y J ), y[3x 2 - 
y 2 ) orbitals^ orbital have no angular nodes and are spherical, p orbitals have a single angular 
node across the nucleus and arc shaped like dumbbells, d and /have two and three angular nodes, 
respectively. According to Pauli Exclusion Principle a maximum of two electrons can be 
accommodated in any orbital space.PaulTs exclusion principle states that no two electrons in an 
atom can have the same values of all the four quantum numbers. An electron can exist in various 
energy levels in an atom. Those energy levels are defined by four quantum numbers including 
■ . Principal quantum number [n). Azimuthal quantum number (I), Magnetic quantum number (m) 
and Spin quantum number (mi). The energy level of a shell is defined by Principle quantum 
number n and IE can attain n - l r 2,3,4, .,. values. A shell can have maximum of 2n 2 electrons. The 
sub shell of electron associated to n can be calculated fromAzimuthal quantum number which 
defines the angular momentum of the electron. The values of 1 can be 0, 1 , 2, 3,„. [n - 1) and 
represents s, p, d and f sub-shells. Energy levels present within a subshell are shown by Magnetic 
quantum number (m). Subshells s, p, d and f can have 1 ,3,5 and 7 orientations in a magnetic field. 
An electron spin can be either in clockwise [■+Vi,,T] aranticlockwise(- 'L- ) directtons.Aufbau 
Principle states that electrons fill orbitals starting at the lowest available (possible) energy 
states before filling higher states (e g ls< 2 s < 2 p< 3 s< 3 p< 4 s< 3 d< 4 p< Ss < 4 d< 5 p< 6$< 4 /< 5 d 
etc.) 

Peroidic table grouped elements into different classes on the basis of similarity in 
, electronic structure. Dob Cramer's (1823) classified elements in the form of Triads [a group 
contains three elements] considering similarities in chemical and physical properties. In each 
triad, the central member has an atomic weight that was roughly the average of other two 
elements. For example, Li [A,W= 7), Na (AW- 23) and K [A W = 39). Newlands [1864) arranged 
elements in the group of eight elements (Octaves) in order of atomic mass. He had noted that in an 
octave every eighth element had similar properties. Mendeleev (1869) perodic table contained 63 
elements arranged in order of their increasing atomic weights. Mendeleev called in vertical 
columns as groups [I to VJ[|) and horizontal rows as periods(l to 7). Group number defined the 
valance state of elements except for group VIII. In Mendeleev periodic table there was diagonal 
relationship among the elements of the second row of group I, El and III to the next elements of 
group II, III and IV, respectively. Spaces for those elements were left in Mendelev's periodic table 
which were not known at that time on the basis of &lie pj op or ties of the missing* elements. 
Mendeleev's periodic table had following drawbacks; position of hydrogen was not clear, some 
similar atoms placed in different groups, e.g, Cu and Hg or Au and Pf, some dissimilar elements 
placed together such as alkali metals, copper, silver and gold, proper position was not allotted to 
lanthanides and actinides, Arranegment of some elements in periodic table was not proper such 
as Argon (A.W. 40) proceeded potassium (A W. 39) and cobalt (A.W, 59) proceeded nickel (A.W. 
58,6), Isotopes and Isobars position was not clear, explanation for inert pair and anomalous 
behavior of the first member of a group was not provided, group VIII did not indicated true valance 
state,Moseley (1913) made a better periodic table and stated that "The properties of the elements 
are periodic functions of their atomic numbers*, 
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The amount of energy required to "^^^tionpotential. Electron^? 
an atom In gaseous state is called ionization energy fi ) m an isolated atom gaseo 

[EAJ is the amount of energy released on ad ^^° d f e "^ on affinity increase from left to nZ 
state. Generally # Ionization energy, electronegativity and electron J modern n«J? L 

in a period decrease down a group. Following table shows a gener P Jodie 

table. 
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MULTIPLE CHOICE QUESTIONS 

Oxi da ti on state of an atom represen ts 

(a) Apparent charge In compound (b) Number of electrons gained 

(e)Number of electrons lost „ fd) Its vacancies 

_possesses maximum hydration energy? 

(a) Mg* 2 {b)Na* (c)K* [d)Ca* z 

_always increases on going from top to bottom in a group? 

[a) Electronegativity ’ (b) Oxidizing power 

(c) M etall ic characte r (d) Tendency to get reduced 

__the p-block elements are not representative elements?. 

[a) Group-18 elements (Vlll-A) (b) Alkali metals (I-A) 

fc) Halogens fVII-A] „ fd] tkoup-14 elements (1V-A) 

_the highest boiling point among halogens 

fa) Bromine (b) Fluorine fc) Chlorine [d)lodine 

-will not form crystalline structure with oppositely charged ions 

MHh* ,[b)H* (c) Ca 2+ fd) H + 

Which following is i ncorrect? 
fa) Alt the metals form acidic oxides 

(b) All the metals form positive ions 

fc) Alt the metals are good conductor of electricity, 
fdj Alt the metals are good conductor of heat 

Periodic table provides a basic framework to study elements with respect to their 

(a) Physical properties r 

(b) Properties of their compounds 
fcj Chemical properties 


KINIMMENTAL CONCEPTS AND MCQs IN CHEMlSTAV 

(d) All 

9 . _was not known when Mendeleev proposed his classification? 

(a) Germanium (b) Copper (c) Hydrogen (d) Sodium 

10. Elements with similar chemical properties appear in the_ 

(a) p block elements (b) Same period 

fc) Same family [d} R Ight upper oorner 

11. What is oxidation number of carbon in chloroform? 



(a)-4 fb)-3 

(c)-2 

(d) + 4 

12, 

shows maximum oxidation sates? 




(a) Mn (b)Fe 

fc) Cr 

(d)Ar 

13. 

is a non*metai? 



H 

fa) Ga 

(h) B 



(c) In 

(d) St 


14. 

Element with 31 atomic number is placed 

_of modern periodic table? 


fa] 5-block 

[b] p- block 



[c] d-block 

{d] f-block 



15. What wilt be ionic radius of Cl ion, if ionic radius of Na + is 0.95 A and the internuclear 
, distance of NaQ is 2.76 A Calculate the radius of Cl - ion [Hint: dfNa + —Cl") = rfj a+ + |-Q- 

) 2,76 = 0,95 + rci- 

(a) 1.84 . [bj 1.82 (c) 1.77 [d]l,S7 

16. In conjugate pair of oxidant and reductant, the reductant oxidant number is? 

(a) Higher (b)Same (c) Lower * (d) All 

17. On increasing oxidation state, the ionic character of any metal—- 

(a) Increases (bj Decreases fc) Remain same (d) Any of above 

^-act os both oxidizing as well as reducing agent? 

(a) HzOs fb) KMnO* [c] FeCb fd) KzCraOr 

l ^.-has following configuration ls^s^p^s 2 . 

(a) Alkali metal (b) Alkaline earth metal 

?n f3 Wetaltold fd) Non-metai e. Inert gas 

Z ° r Tw^S? 115 rad 1 decreases Increasing atomic number in 

, M Elements from Li to Ne 

[c) Aka line earth metal rj 6 ) Halogen e 

21, Which discovery caused a revision in the periodic law as stated by Mendeleev’ 

fa) Atomic number by Moseley 9 

[b) Location of nucleus by Rutherford 

[c) Natural radioactivity by Henry Bactjuerel. 

(d) X-rays by Roentgen 

22. Ionization energy depends upon 
(a) Atomic size 

fb) Nuclear charge 

fc) Shedding effect 

,, All Ofthc above end nature of orbital 
Z3, Shielding effect across the period 

(0 Remains constant ^ „ 

[cj Increases ^ an no ^ predicted 1 

24. Addition of 2nd electron to a uni n,,.,,- , . W) Decreases 

(a) Endothermic * uninegative urn , s always 

(b) Exothermic ■ 
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F 1 rruurFPTS lw ^ 

— —- 77> nata Is insufficient 

(c) Unpredictable ^ 

25 . Higher value of electro n affinity in eans 

(a) Atom will gain electron easily 

(bj Atom will lose electron easily 

(cj Atom may form di-positive ion J 

(dj The reason is unknown 

26. Metallic characters of alkali metals 

(a) No regular trend 

(b) Decrease down the group 
fcj Remain same 

(d) Increase down the group 

27. Mendeleevs failed to predict exact position for ___ in perodic table. 

, fa] Isotopes p>) Lanthanides 

1 (cj Isotopes of oxygen ♦ ■ [d J All 

- r ■ ■ a rranged elements by putting atomic weights against their atomic volumes 


28 . 


29. 


{a] Bohr 

(cj Dobereiner 

_1_contains non-metals. 


(a) s-block 

(cj d-block. - - 

30. In a period all elements have same? 
(aj Color 
(cj Shells 


[b] bother Meyer 
(dj Bohr 

i 

(b) p- block 
(dj f- block 


31. 


32. 


(aj Al 


(b) Valency 

, (dj Chemical properties * 

element derives its symbol from Latin word aiirum (shining dawn] 
(b) Aii (c)Ag (djHg 


Elements at the extreme right of the periodic table are 

(a) Noble gases (b) Transition metals 

(c)Alkali metals (d) Halogens 

33. The law of Octaves was presented by 

(a] Dobe reri ner (b) Mend el eev 

(cj Bohr H (d)John Newlands 

34. Elements In the same vertical group of the periodic table have same 
(aj Atomic mass 

(b) Number of valence electrons 
(cj Atomic number 

(dj Atomic volume 

35. ___ atomic number clement show +3 oxidation states? 

fa) 13 (b) 15 ( C ) 17 (d)l 6 

36. The bleaching action of sulfur dioxide is due to? 

(aj Aci die natu re (b) Amphoteric nature 

(cj Oxidation ■ (d) Reduction 

37. Which of following element is expected to exhibit more than one oxidation states? 

(aj Al (b]Mg (c) Fe K 

36, An element having low value of ionization energy and low value of electron affinity 15 
likely to belong to 

(a) Group IB fb) Group VIII (c)Group VIIA 

39* _ cannot exist in solution 

(a) 0 J (bj Na* _£c) Cl 


(d) Group l A 


, FUNDAMENTAL CONCEPTS AND WICQs IN CHtMISTHY 

4C. Concept of Triads was introduced by_ 

(a) Mendeleev (bj NewJand (cjAl-Razi £d) Dobereiner 

4L The property which increases upto group IV-A then decreases onwards 
(a) Melting & boiling points (b) Ionization energy 

(cj Atomic radii (dj Atomic volume 

42. __is stable In aqueous solution? 

(a)CI\' (b)H- (c)H * (djAil 

43. The atoms of same element having same atomic number but different mass number 
called 


(b) Isobars 
(d) Isomers 

(bj Hard water 

(c) Water gas 


(a) Isotopes 
(cj isorropes 

44, Deuterium reacts with oxygen to Form 
(a) Heavy water 
(cj Soft water 

45, order of Ion Ezalion energy is correct 

(a) Mg > Al (b) Mg< A! 

(c) Si > P (d) Both b & c 

46, Non-metals usually form__oxides 

(a) Amphoteric (b) Acidic 

(c) Neutral (d) All 

47* Amphoteric oxides are those which possess._properties 

faj Basic " [b] Acidic 

(cj Acidic and basic (dj Neutral and acidic 

48. Best position of hydrogen in the periodic table is above l.A Group because 
(aj Both are electropositive 

(b) Similar outermost shell electronic configuration 

(c) Both form ionic compounds 

(d) All 

49. Hydrogen resembles with carbon because of having 
(aj Remarkable reducing p roperties 

(bjSame number of electrons in the valence shell 
(c) Similar physical state 
(dj Homovaient (show same valency) 

-sets consists of all coinage metals? 

W CiiAgAu fb] Cu Hg Au (e)AgA«Hg fd) Cu Fe Au 
--- belonging to the same group? 

(a) Nitrogen & Phosphorous 

(b) Boron & Beryllium 
[cj Magnesium & Al umi ni um 
£d) Gallium & Helium 

W^<‘L C < a < s^ r ° f ' Mr ^ sing ioniMUon “S?* 

(c) As < Cl < P < S < Sb 

^^r; Wbu,eiBthe ™“ Wn ^ 

fc] Moseley (d) Dobereiner 

atoms act as a bridge between two 


50 . 


51. 


52. 


53. 


54. In 


faj Electronegative halides 
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atoms of the other elem 
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55 . 


56. 


57, 


^7olym eric hydrides 

Cc] Polymeric halides . Ca f prrr 

Less electronegative elements such as Be an E polymeric halide 

(a) Ionic halide , fdlAtl 

[cj Covalent halide 

Iodine is solid due to_—. ^ i Strong covalent bond 

(aj High polarizability ■ strong hydrogen bonding 

[cj Large value of dipole moment f m n 

-increasing order of acidity rfth. ™ de | °™" 02> MmOr> MnO 


« MnOt> MnO > MnjOr , • • Q • Mn o 2< Hn2 o 7 

(c) MmOj> MnO?> MnO ■ ^ wr T 

58. Keeping in view the size of atom which order is correc on ■ 

(a) Mg>Sr (b) Lu > Ce (c)Ba>Mg (d)Cl>I 

59. m ade first attempt to classify metals? 

, (aj Democritus {b) Al-flazi (d) Moseley (d) Dobereiner 

60. Melting points of VJI-A group elements down the group 

(a) Decrease ' (b) No regular trend 

Cc) Remain constant (d) Increase 

61* Noble gases are named so because they are 


[a] less reactive 

(b) Having completely filled valence shell 
Cc) Zero group elements 

(d)All 

62. In modern periodic table all the leements are arranged in ascending order of 
Ca) Atomic number [h) Valency 

Cc) Valence electrons [d) Atomic mass 


FUN DAMENTA L CONCEPTS AND MCQs IW CHEMISTRY 
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c 
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d 


J 


63. The longest period In the modern periodic table is 

(a) 2 nA and 3 rd both (b) 6 th - (c) 7ljl ’ W 5* 

64. Inner transition elements are called 

(a) Actinides (b) Lanthanides 

(c) Rare earth metals (d) All ■ 

65. Seventh period contains ' normal elements 

(a) 4(b) 2 [c)6. (d) 7 

66. Modem periodic table has been divided in_blocks 

(a) 4(b) 2 (c)5 (d)6 

67. An element has electronic conviguration Is 2 2s 2 2p 2 , It belongs to 

[a) Group II-A - (b) Group Vll-A 

(0 Group 1V-A (d) Group Vl-A 

68. What property could not be predicted duetoposition of the element in the perish 


table? 

Ca) Its number of isotopes 
Cc) The charge on Its ions 

69,_is not a periodic property? 

Ca) Melting point of elements 
(b) Boiling point of elements 
Cc) Coordination number of ions 
Cd) Ionization energy of elements 


Cb) The nature of its oxides 
(d) The formula of its oxide 
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ti iwnaMEW W L CONCEPTS AN P M«?Q» WCHfMjgEl 

S, CHEMICAL ft FINDINGS MO’ £CUlAR STRUCTURE -- 

Why do atoms bond together? Utusaniwer this- Some atoms are 
combine with other atoms and exist in the air around us as single □ oms. , rc he Nobi* ^ . 
and have very stable electron arrangements. All other atoms there ore, on ogether to be ClJ ^ 
electronically more stable, that is to become like Noble Gases in e ec ron arrangement. & 4n * c 
produces new Substances and usually involves only the 'outer shell or vaency electrons and a^J 
can bond. Chemical bonds may be (I) electrovalent or.ionic bond (ii) covalent bond (iij) 
covalent bond (vi) metallic bond. Two other types of .Interaction that exists between atomi ar E j! 
hydrogen bonding {it] Vander Was Is interactions, ionic bonding is the complete transfer of yj^ 1 
. electron's) one atom to another and is a type of chemical bond that generates two oppositely cha^J 
ions. An ionic bond and Is most likely formed when a metal (electron loser) combines with a non.^^ 
(electron acceptors) e.g. Natl, CuF?. Ionic compounds are crystalline solids at room temperature h-jw 
high brittleness, density, melting and boiling points, high heats of fusion and vaporisation, 
compounds preferably dissolve in polar solvents and tend to conduct electricity in melted as well^ 
solution form. Ionic bonds are non-direction a I in character. A covalent bond is formed by tweatonu 
sharing electrons so that the atoms combine to form molecules. Metallic bonding is quite diffe rff| 
from tonic or covalent bonding. Between all particles, but with particular reference tocovaltr,} 
bonded molecules, there always exist some very weak electrical attractive forces knoMi 
as intermolecular forces or intcrmolecular bonding- These constantly acting attractive forces v 
intermolecular bonds are very much weaker than full covalent or ionic chemical bonds.Tbese hai 
approximately Vao to Vzoth in comparative attractive force).In metallic bonding the immobile posifri 
met a! ions/atoms in the lattice are attracted, together by the free moving negative electrons between 
them. So, like ionic bonding, no attraction between positive and negative particles.Valence bondltai) 
(VBT), Valence Shell Electron Pair Repulsion (V$EPR) Theory and Molecular orbital theory [Moil*! 
most common theories put forward to explain chemical bonding. Valence Bond Theory {VBT} aSMTO 
that all bonds are localized bonds formed between two atoms by the donation of an electron fromem 
atom. VBT explains covalent bond formation as well as the electronic structure 
molecules. Hybridization is the concept that says mixing atomic orbital results into newltfrJ 
orbitofs with different energies, shapes, etc., than the component atomic orbitals. Hybrid oribitali at 
suitable for the pairing of electrons to form chemical bonds in VBT, Hybrid orbitals are very 
the explanation of atomic bonding properties and molecular geometry. Valence Shell Electro" f* 
Repulsion (VSEPR) Theory assumes that each atom in a molecule will achieve a geometry that mim.T^ 
the repulsion between electro ns in the valence shell of that atom. Molecular Orbital Theory . 
method for determining mofecutar structure in which electrons are not assigned to individual 
between atoms, but are treated as moving under the influence of the nuclei in the whole moiet^ £ ^ 
electron in a molecule can be described by a wave function, known as the molecular orbital. _ ., 
or bitat are formed by combination of atomic orbitals are bonding (lower energy than atomic ^ 
and anti bonding molecular orbitals (have higher energy than atomic orbitals). A hydrogel bon ^ 
weak type of force that forms a special type of dipole-dipole attraction which oCCU<5 ^ 
a hydrogen atom bonded to a strongly electronegative atom exists in the vicinity of 3fl 
electronegative atom with a lone pair of electrons. 
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l. 


The atomic radii. 
ja} Decreases 
fO Remain same 


FLINDAMfftjTA L CONCEPTS AND M CQl fl CHfMrmtV 

MIJITIPLE CMC ICE QUESTIONS 

_in a peroid 

(b)Increases 

(d) First decreases then increase; 


3. 

4. 

5. 
S. 
7. 
B. 

9. 

10 . 

11 . 

12 . 

15. 

14. 

15. 

16 . 

17. 


An atom loses or ga ins electrons to become __ 

(a) Gain stability (b) Complete Its outermost shell 

(c) Form a bond (d)Ali 

Ionic radii__In a group. 

(a} No change (b) Increases 

.(c) Variable trend (d) Decrea$e$ 

, is the energy required to remove electron, from an atom 

(a} Electron affinity (b) Activation e n ergy 

(c) ionization potential (d) Electronegativity 

__ r does not contain covalent bond 

(a) Diamond (b) Copper (c) Ice (d) Graphite 

_^Moieoulsr orbital have higher energy than atomic orbitali, 

(a) Super atomic (b) Bonding [c) Hybrid (d) AntlhondinE 

Unpaired electron in a molecule gives,_character. 

(a) Ferromagnetic (b) Paramagnetic (c] Both a & t> (d) Diamagnetism 

Bond order for N* molecule Is_ 

(a)* <b)l (c)2 {d)4 

Product of charge and distance is called 

(a) DFpole moment (b) Bond length (c] Work{d) Pressure 

The relative attraction of the nucleus for the electrons in a chemical bond 
is called 

[a) Electro negativity , ■ 

(c) Electron affinity 

The octet rule does not always hold for 
(a)P |b)0 L (f| F 

Energy of atom in compound is_ 

[a) No change 


(b) Ionization energy 
(dj Dipole moment 


(d)L esser 

COi Is no.n polar molecule and its'^_ 

(a) D'pcle moment Is iero 
(c) 5p hybridization 

Shielding effect across the period_, 

(a) Constant 
|c) Decreases 

■ ■ the absolute term of the element? 


(d}« 

than individual atom- 
(c) Higher (d) Un pre diet a b I e 


(a) loniratior energy 
(c) Electro negativity 

In Oi each oxygen atom Is __hybridized 

(a] sp^ (b)sp 1 (c)sp 

The Ionization energy In periodic table 

(a) Does not change in a period 

(b) Generally increases from left to right In a period 

(c) Ge rurally de crea ses from left to right I n a pe rJod 


(b) Unear geometry 

(d) Gas nature 


(b)increases 
(d} Unpredictable 

(b| Atomic size 
(d) Electron affinity 


(d)dsp s 
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(d) Unpredictable 
_have highest vaEue of 

( ) Ct F (^) 

Bond wilt beionle when E.N difference of bonded atom is 

(a) >1.7 (b) *1.7 CO <1-7 td)1 

Sharing of.l electron pair by one specie farms 
fa) Coordinate covalent bond 
fc) Single covalent bond 
Angle In water molecule is 
(a) 104.S' . {b) 105,9* 

22, The geometry of ammonia is 
fa) Trigonal Pyramidal 
fc) Square planner 


IS. 


19, 


20 


21 


id) I 


34, 


35, 


(b) Hydrogen bond 
(d) Double covalent bond 

fe) 100,5' 

fb) Tetrahedral 

fd) Trigonal blpyramidal 


[d|l2tr 


23, Orbitals of sarr* aoergy product aftar mbdn 8 of orbitals of different energy pro callen 

(a) Hybrid orbitals - (b) Zee™n orbrtals 

' {c) Degenerate orbitals (d) Generate orbitas 

24, _ bond is formed by ove rtap of p orbitals 

(a) Sigma (b) Pi “ {c)mh fd) None 

25, Molecular orbitals are filled according to ' 

fa) Hunds rule (b) Auf bau principle fc) Pauli's Exclusion principle (d)AII 

26, M ea sur e ment of t he d egree of polarity is called-■ 

(a) Dipole moment lb) Ionization energy * 

(c) Electron affinity (d) Ionic character 

27, Electronegativity_in per aid from left to right, 

fa) Decreases (b) Remain constant 

fc) Variable trend (d) Increases 


(b) Electron rich 
fd) Electron deficient 


(b) Triangular 

(t) Linear 


28. The Lewis adds are 
(a) Octet is complete 

(c) No such acids exist 

29. Geon-jetry of 5p 1 hybrid orbltai is __ 

(a) Tetrahedral 
|c> Square planner 

10, Unit of dipole moment L* 

(a) Debye (b) Poise (c)Newtcn (d) Pascal 

31, Geometry of molecule will be pyramid^ If the outer most shell of the central atom hss 

|a) 1 bond pair 3 lone pair (b} 2 bond pair 2 lone pair 

fc) 3 lone pair 1 bond pair |d) 3 bond pair one lone pair 

32, Pi bonds are produced by overlapping of 
(a) Hybrid orbitals 

fb) Hybrid and un hybrid orbitals 

fc) Un hybrid orbitals ' 

(d) Atomic orbital and, hybrid orbital 

33, According to VESPR Model the geometry of molecule having 5 bond pair In o^ er 

will be,__ 

{a} Square plann*- (b)Trigonal blpyramidal 

( C ) Octahedral _ Id) Triangular 




stf 


FLJMOAMCHTAI CONCEPTS AMO MOTH IH CHEMIJW 

__shows high Wage of the ionic character? 

(a) HF (b}HN0 3 (c) H0r (d) HaO 

r have their outer most shell compete in atomic form? 

fa) Coinage m etals Ib) Al kalin e earth metals 

(c) Gun metals (d) Noble gases 


36. Force responsible to hold atoms together in a compound Is called 

{a) Attractive force (bl I nte ra ction 

{c) Bond f d) lonlia ti on e ne rgy 

37. Ionization energy generally ____inaperoid 

f a] No ch a nge (b) Increases (c) Vari able trend (d) Deer eases 


3S. 


39. 


40, 


41 


42, 


43, 


44. 


Ionic bond is produced after complete transfer of 
fa) Electrons fb) Beta particles fc) Neutrons Id) Protons 
By combining n atrnic orbitals no, of hybrid orbitals will be 
fa) n {bUn (c)3n 

_make sp* hybrid liatlon 

fb) Four P'Orbitals 
fd) All 


fd) All 


fa) One s and 3 p-orbitals . 
fc) One p-orbitai 
Mostly ionic compound are produced in between elements of 
(a) IA and IB ■ fb) IB and Vtlfl 

fc) IA ISA and VHA (d)EAandVIA 

Greater shielding effect corresponds to a._ionization energy value 

{a) Lesser fb) Greater fc) Constant fd) No effect on 

Elements having high ionization potential values are 

(a) Liquids ' fb) Metals fc) Solids (d) Non metals 

__[s the energy released or absorbed when electrons are added in an atom. 


(aj Electron affinity 
fc) Activation energy 


fb) Ionization potential 
fd) Electronegativity 
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FI JhlQAMEHtAL CONCEPT * 

6. ACIDS, BASES AND SALTS _ 


According to Arrhenius acid-base concept states an acid is a species that produces,, 
ions {H*J or hydronium ions in water and base is species that hydroxide ions (OH ) j n water. 
(CH3COOH) and base (KOH), This concept defines actd and bases only W3,er « * 

Bronsted-Lowry theory classifies a substance as an acid if it acts as a proton donor and 35 ^ ^ ^ 
acts as a proton acceptor. This concept fatted to explain aprotic solvents like S0 3 , BFs etc:^^ 
theory classifies a substance as an add (e g. BFj, Altlj} if it acts as an electron-pair accept* ^ 
a base IOH", H 2 0, Ct, B r, NHj} if it acts as an electron-pair donor. According to Lux-Flood th £g ^ 
is an oxide acceptor and base is an oxide donor. For example, CaO donates oxygen, theref 0r ^ 
basic oxide. SiOjis an oxide acceptor, hence, it is a acidic oxide.The most corn prehen si ye 0 f ^ e ' 
actd and base theories Is Usanovich concept according to which acid is a cation,cat ion donor or^"* 
pair acceptor and base is any specie capable of giving up anions or electrons combining with 
neutralizing an acid to give a salt. For examp'e, acids(HCI, SOaJand bases (NajO, Na, NHi^Pears^^ 1 
and Hard Acids and Bases (SHAB) theory states hard acids prefer binding to the hard bases taT ^ ' 
complexes, whereas the soft adds prefer binding to soft bases to give covalent coraipleJT ? 
acids are characterized by high positive charge, strongly solvated, small ionic radii, empty ort ^ 

the valence shell and with high energy WMQss.g. C0 2 , RCQ + , NC + .Soft acids are characterized h" ' 

Mr?Hn* C u a 3t completel * fiiled at0m ' c orbitals, large ionic radii, and with low energy lumoJI* 
e| ' ° H3 . rd are charact ^ r| Eed by weakly polarizable, small ionic radii, strongly solvated hi, f 

by mtermediate electronegativity, highly polarizable, targe tonic radii, and with low energy HOMO, l 
RS S0 3 pH stands for ’power of hydrogen". It has also been suggested that the vJSS? 

w“r s fiaWn is a measure of the hydorgeS ion J^SmL 332 
T™ T: ! ie fro J n °-^ Th'S PH range (0-14) is observed In aqueous medium however ariW 

to .h. ‘X'-W* or a *.mkll rwellon b ^opo*. 

solvent b celled solubllity.The solubility product orind' ^ °/ 3 l<>nlC !ubstance t0 dlsssl/e ln " 
concentrations In a saturated solution of a s^arinjpl T ? * 5tateS ,hs, the P raduct of ,he W 

** I* constant at a given temperate 
L KjO + HiO^_ ? MULTIPLE5 CHOICE QUESTIONS 

(8)K(0H), Co)KOH (c)KOH.HiO 
Mineral acids are_ (dlKQ + Ki + Qj 

(a) Naturally occurring 

(c) Carbonic adds v r tb) Man made 

Excess acidity caused by acid rain can h» ^ Weak acWs 
(a) Fertilisers 

What is the pH of buffer solution contain™ i V <d ’ If* ^ 

sodium acetate. 8 m ole drti'^ each of acetic acid (pfa 

(a) 4.S1 ( b j 4 98 

—104.61 (d) 4.74 . 
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FUNWMEWTAL COUCEPTS A>.n M CQ , lw CHEMISrav 

Which is not correct order of strength? 

fa) HzSO. > HjSOj (b)HCIO. > HCIOj 

10 HNOj > HNOi . (d , HjSeOj > HrSOi 

An add is a proton donor. 

(a) Arrhenius theory (b> Bronsted-lowry theory 

(c) Lewis theory (d) SHAB concept 

react with both acids and bases are called 

(b) Conjugate bases 
(d) Conjugate adds 


(a) Neutral 

(c J Amphoteric substances 
PQ* 1 ' fs conjugate base of: 

[a} HjPO* (bj H2PO4' 

The conjugate acid of HiO fs: 

(a) H 3 0* (b) HiO 

10. Following is conjugate base of ammonia is: 
(a)NH 3 (b) OH 

--—is amphoteric. 

(a) Ca[OH) a (h) HCN 


(c)HPOi S (d)OH 

(C) OH’ (dj None 

(c) NHy (d) Ml Hm* 

(c} C$Br (d) Al(OHh 


12 . Bronsted-Lowery add In reaction H2O + NH 3 ->NH 4 ^ + OH' is 

13 ‘ 3)H! ° ii . ’ |b,NHa W°H‘ (d| HH\ 

m 8 Pa ' f ° f ele " r0ns t0 fbm ’ covalent bond. 

e ( 8C . (h) Lewis base 

« L ^ u^ rvachl (d) Broosted-Lowry base 

14, HjPOi+HCOy<s> HiPOfl-+ H 1 CO 1 K»1 

The acids in order of decreasing strength are: 

rr ' (bjH2C03> H jpo.i 

{q} HCOj > HiZOi d i HC0 H 

- .'srr, *•*«— 

The strongest base is: 

la)H s po, (b) HjCOj , c)H: p 0 . 

-_more corrosive acid is 

(a) HiCOj (b) HjSOi i » 

m^?* , **'**«'~f ldlHyd ' 06en8ai 

k) Neutral compound (d) Cation 


(d) 0.30 


(d) HCOj 


in Tt M : r ”“^ icjrx 

2U. The pH of a carbonated drink Is 
^ >7 ,(b)c7 

21 ' -— _ _ Is a weak base? 

(t}NaOH (b) KOH 


(£} 7 {dj 7,6 approximately 

k) nh^oh fd} ca(0H)i 
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23. 


24. 


25. 


26. 


' «■ \twAmm± cOH[tF T5flrJDJ^J ^ EMI ^ v 

What ts pH of 0.0032 M H2504? 

fa) 3.02 (bj 11.Q (c)M5 {c*)2.19 

\ * ♦ 

What fs pH of 1.0 x 1VT 3 W NaOH . 

(a) 3.2 (b)U . 10 10 < d > 13 

Which i$ not a strong, soluble base? 

(a) FtbOH (b) NaOH (c) BafOH); (d) Cu[OH)j 

__is the most acidic substance in aqueous solution? 

(c) NIV fd)hU* 


fa) NHj 


(b) HjO 

is the most basic substance in aqueous solution? 

(c> a- d. f 


W3.BB (d) 4.02 


(a) V (b) NOi 

■ 

27. what Us pH of 13 x ltr 4 W HCI? 

fa) 4.03 (b) 6.87 

28. Select correct order of increasing strength: 

(a) HI > HBr > HCI > HF (b) HF > HI > HBr > HCI 

fc) HF > HCi > HBr > HI {dj Htl> HBr > HI > HF 

29 . Calculate pH of 1.59fi dissociated. 0.25 N formic acid solution 

(a) 1.58 fb) 2-42 + (c) 3.59 (d)4.1S 

30. _ exist in a neutralization, reaction? 

( 3 ) HaO* (b) HjO ■ (c) HCI {d)H* 


1 

b 

6 

b 

11 

d 
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FUNDAMENTAL C ONCEPTS ANR tN CHEMliTnv 

___ BLOCK ELEMENTS 

. A" efthe 5 -block elements outermost electrons in a s orbital, the s or w, a | fe 1>h erica! an d ur > 

be occupied by * maximum of two electro™. The .-block elements are the 14 elements. The s-block 
elements include H (hydrogen). He (helium), Li (lithium), Be (beryllium), Na (sodium). Mg (maenesium) 

K (potassium), Ca (ca cium), Rb (rubidium), Sr (strontium), Cs (cesium), Ba [barium), Fr (francium) and 
Ha (radium), The atomic number of metals in lUPAC group 1 (Group IA) are Li XL = 3] N a n - hhik 

“>'R ■ »). * « * »). - * P - 37). All of the s-block elements ire metlis and amsl^'shi' 
good conductors of heat and electricity and lose their valence electrons of s orbital easily The elements 
m column 1 except hydrogen are collectively known as the alkali metals. The word alkali comes from 
Arabic. It can be translated into dissolved ashes. 1 Alkali metals always lose their one valence electron 
to make a +1 ion. These metals are characterized by being silvery, very soft, not very dense and having 
low melting points. These metals react extremely vigorously with water and even oxygen to produce 
energy and flammable hydrogen gas. Alkali metals are kept In mineral oil to reduce the chance of an 
unwanted reaction or worse, an unwanted explosion. The metallic character in alkali metals increases 
from Li to Cs and Cs is the most electropositive metal in periodic table Alkali metals have a single 
valance electron so they form weak metallic bonds. The strength of metallic bond decreases In a group 
from top to bottom and the softness of metal increases. Alkali metals form a varied range of amalgams 
.Alkali metals are.strong reducing agents with U the strongest, Alkali metal oxides are strong oxidizing 
agents. The density of alkali metals increase from LI to Cs. However, K {0.86 g/cc) is lighter than Na 
{0.97 g/ct) due to unusual increase In size. Li Is lightest known metal (0.54 g/cc), Alkali metals have very 
low melting point, boiling points. Electronegativities, hydrated radii, hydration energy, melting point 
and boiling point decrease down a group from U to Cs. Aiksli metals are paramagnetic and their mono- 
positive ions are dtemagnetic. Down a group, electropositive character of alkali metals increase Alkali 
metals are used in photoelectric cells particularly K and Cs (best) because of their better electropositive 
character. All aJkali metal salts except H salts are soluble in water. K # Is poor electric conductor in water 
and Cs has best electee conductivity In aqueous form. AM metals have pecificheat in following order: 

, Rb > Cs ’ For n5m * f « ts ' a,JiaEi are usually converted to chlorides by action of HCI. 

, „ K ' Rb and Cs Elves crimson red, golden yellow, purple, violet or reddish violet color, respectively 

r f T 6 m l Alka;i metals get rap3dly °* idized in ,he * lf 0nd be ^ e tarnished. Amen alkali 
me a s, U has maximum covalent and least Ionic character whereas Cs has maximum fonk and least 

*" tC i ^ i$ not possible to extract ilkall metalis using reducing agents, metal displacement 

or electrolysis became of their highly positive met a Ilk character The preffered method of extraction 
of alkali metals .4 to form amalgams using mercury electrodes or as metal halides In presence of some 
Impurity. Sodium Is extracted from Nad (common salt), Na jS0*.10HjO {dauber's salt). NaNOj {chile 
salt petre) and borax {sodium tetraborate or sodium borate), (NaiB^AlOHjO). The common potassium 
ores are langbelnlte (KiS0,.2Mg50^ p sylvlte (KCI), carnallte {KCl.MgCli.bHiO), and 
po lyh a lilte (K«SO<. MgSOi. 2 CaS Oj .2 HjO). 

a Ik a -me earth metals (except helium) are present In column 2 of period table. BeryUlum {2 - 
4), Magnesium [Z - 12 ), Calcium (2 = 20), Strontium {2 = 38), Barium (2 - 56) and Radium (Z > BB) are 
lUPAC group 2 (IJA elements) or alkaline earth metal*. Alkaline earth metals always lose their two 
valence electrons from s-orlbtal to make a +2 Ion. Alkaline earth metal sere shiny, silvery and relatively 
soft. Some of the alkaline earth elements react vigorously with water and must be stored carefully S* 
block elements are famous for being Ingredients in fireworks* The Ionic forms of potassium, strontium 
and barium make appearances In firework displays as the brilliant purples, reds and greens. Hydrogen 
Is the simplest and lightest element known'. It Is the most abundant element In the universe and the 
tenth most abundant by mass on Earth, Hydrogen Is only element without neutron and has only c^e 
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proton snd on* electron. Hydrogen exists in three isotopic fonm- T ^ejso ^ 

known. The most abundant is protium {a single proton specie a h un dance of 0 nttc™ ***** 
followed by deuterium (has a proton and a neutron with a rG3 lv ... . .. ' . J Jn dfy 

least abundant (4 * 10 15 %} tritium, the third isotope. Hydrogen GXI& s m _ °^' c ° rr hs ^ 

as atomic hydrogen, molecular hydrogen, nascent hydrogen, triatonnc ' 0 Q ar,cl Parj 

hydrogen, adsorbed hydrogen. Francium is an alkali metal and most rare e emen o ail naturaik 
occur ng elements of periodic table. Scientists estimate that there is no more an thirty 
francium in the earth's crust at one time as it has half life about 22 min. Bery ium ( - 4), Magn*^ 

(.Z = 12K Calcium (Z = 20), Strontium (Z = 38), Barium [1 = 56} and Radium (Z = 88 ) are lUPAC B r 0Up , 
(l|A elements}. All alkaline earth elements have an oxidation number of +2, ma mg them very reacts 
Because of their reactivity, the alkaline metals are not found free in nature. The alkaline-earth elerr* r(j 
are good conductors of electricity and are highly metallic. They have a gray-white lustre whenfr^ 
cut but tarnish readily in air, particularly the heavier mem her 5 oF Che group. Beryllium is sufficient 
hard to scratch glass, but barium Is only slightly harder than lead. Alkaline earth metals have hij:^ 
melting points (mp) and boiling points {bp) than those of the corresponding alkali metals, Mlting ^ 
boiling points vary in an irregular fashion. Mg having the lowest {mp 650 *C) and bp 1,(390 'C ^ 
bery-lium the highest (mp 1287 'C) and bp about 2471 *C. All alkaline earth metals are strong reduc e 
agents. The free metals are soluble in liquid ammonia. The atoms of the alkaline-earth element! il . 
have similar electronic structures, consisting of a pair of electrons (designated s electrons) in it 
outermost orbital, within which is a stable electronic configuration corresponding to that of a mb* 
gas. The radii of the ions of the alkaline earth elements Increase steadily from Be 1+ {0,27 k] la 
a coordination number of 4, to Ra 1+ , with a radius of 1.48 A and a coordination number of fl. Radiur? 
radioactive metal in this group. General electronic configuration of alkali earth metals is ns ] ant- 
common oxidation state is 2+. Oxides of alkaline earth metals are basic and thermally very stable 
Reactivity of alkaline earth metaFs is less than alkali metals. Relative abundance of alka line earth n*t* 
by weight is as follows: Be < Sr< Ba < Mg < Ca. Atomic volume of group HA elementsincreasesfrwr.Bf - 
to Ra due to addition of an extra shell of electrons to each element down a group. 

MULTIPLE CHOICE QUESTIONS 

Electrolysis of dilute solution of NaO Produces_at the anode 

(a) Ns (b) Oxygen (c)Clj (d)H 2 

Which Ion will have maximum value of heat of hydration? 


1 . 


{c)Al* 


{d) Cs* 


CO K 


(d}Cf 


(b) Activates hydration 


0)Mg*Mb)Ba' 

3, which one can form complex? 

(a) Ll (b> Na 

4, __Is called as natron? 

(a) NaiCOi.HaO (b) NaiCO* (c) NeHCOj (d) NaiCOj.lOHjO 

5, Addition of 1% gypsum in cement 
(a) Prevents rapid hardening 

‘ (c) To Ind uce hydrolysis fd) All 

6, ___ least Ionic In nature and decompose on heating. 

(a) NaOH (b)CsOH U) KOK (d) LI0H 

7, __ element hydride contains maximum number of hydrogen atoms? 

{a)Na (b}0 |c)SI (d) B 

8, Which following is strongest reducing agent? 

(a)LIH tb)NHi (cJCjHb {d) LIAIH4 

■ 

ft rNTfF »^Tjn M Al ^ClEMTlfiC OflflAhitZATION (gw» .iKkrtlfa ” 


FUMDAMEWTAl CDNCfPTS AND M«h Ifj CHEMlSIUlT 

. form of hydrogen exists at absolute zero. 

(a) Orly ortho H (b| Only Para H {c| Only Gemma H {dJNone 


10 . 

11 * 

12 . 

13. 

14. 

15- 

16 , 

17. 

18. 

19. 

20 . 

21 . 

22 . 

23, 

24, 

25- 

26 . 


In rocket fuel H 2 O* used In which percentage? 

{a) 100% (b) 70 % {c)60% (d)30% 

_wilr not be displaced hy hydrogen? 

(a) Hg [b) Ba (c) Pb (d) Mg 

Occlusion is hydrogen adsorption and is shown by following metal 
(aJZn (b) Pd. (c) K Id) Al 

_is not present In hard water? 

{a)MgCOj (b)MgS0* {c)CaClr (d)All 

Alkali metals are strong reducing properties due to their__? 

(a) La rge ionic rad I i {bj High enthalpy of hydra tic n 

(c) Low ionization energies (d) Electron affinity 

_can be reduced using hydrogen 

tejCu 1 * (b)Ag + (c) Hg l+ (d) All 


diatomic molecules possible for three isotopes of hydrogEn? 

{d}4 

{d) Mg 


(a} 3 {b}6 (c)9 

_will liberates hydrogen on treatment with HCl? 

(a) Cu (b) Ag (c)Au 

_has following formula NajQj 

{a) Qzone (bj Meion 

{cj Oxone . Id) Sodamide 

__ Is correct increasing order of atomic radius? 

(a) Ne> 0> S> Al {b} Ne< D> S> Al 

fc> Ne<0<3<Al (d) Ne>0> S^Al 

princ i pafiy forms co va I ent co m pou nd? 


{a] Ba 
(c)Ca 

(a) Ba i+ 
(c) Ca 2t 


has maxEmum hydration energy? 


amphoteric In nature? 


{a) MgO 
(c) AgiQ 

SaVts of alkaline earth metals are 
(a) Paramagnetic 
{e| Diamagnetic 


■Is extracted from sea water 


(1) Ca 

(c)Cu 


is sparingly soluble? 


W Be 
(d) Ra 

tb) Ra 2 * 

{d} Wig 3 * 

(b) 0eO 
Id) SnOi 

_:n nature? 

(b) Ferromagnetic 
{d} Ait 

(b)Fe 
£d> Mg 


{aJCaF? [b)Mgf 2 

(c) 8aFi (d)SrFi 

Addition of hydrogen to unsaturation points In vegetable ails is called? 

{a | Hydration (b) Hydrolysis 
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(c) Hydrogenation (d) Reduction 

has highest affinity towards hydrogen? 

(a) Fi , fb)Ch W * 1 

Freezing point of heavy water is 

(ajcrc (b) 3 .S *C fc)- 3 . 8 *C 

Alkali metals has electronegatlvty in periodic table 

(a) Minimum M Maximum 

(t) Constant ■ (d) Unpredictable 

__ is the correct order of alkaQi metals reaction with water 

{a) LI >Na>K>Rb>Cs ’ fb) Cs> Rb >K > Na> U 

<c) Cs> ftb < K > Na > Li' (d) Cs<Rb > K > Na > Li 

_is the strongest reducing agent in water? 

{a} Li {b) Cs 

(c)K ■ , (d) Rb 

-alkali metal has maximum, hydration energy 

(a) Li (b) Cs - 

ft) K (d) Rb 

__elements give different products on thermal decomposition 


Id) li 
td) 4.2 X 


RJWDAMEWTALCOHC5?TS AND MOO* IF* CHEMlSTHV 

[a] Ca (b) Na fc)Mg (d)Sl 

47, Lf is differs from other alkali metals due to 

(a) Small site (6>) High ch urge density 

(t) Less electropositivity (d)All 

48. Lithium carbonates are not stable due to 
fa) Low electropositivity 
fc) Not known yet 


(b) Low charge density 

(d) Low electronegativity 


49. 


conducts electricity by the movement of ions? 


fa) Na K (b) Li Na (c) Li Ca 

_is not an alkali metal, 

(a) Caesium (b) Radium 

is not soluble in water 
(a) Potassium sulphate 
(c) Zinc sulphate 
C&SOa.HzQ is called as 
(a) Dolomite {b) Calcite 

Downs cell is used to prepare 
fa) Na (b) NaOH 


fd) Mg Ca 

(c) Francium 

(b) Barium sulphate 

(d) Sodium sulphate 


(d) Rubidium 


(c) Gypsum fd) Plaster of Pans 

{c)Na 2 C0 3 fd)NaHCOa 

Is produced at the cathode during the electrolysis of brine tn Nelsons cell? 

ld)N* 


|a) Graphite jo) Molten sodium chloride 

(<r) Copper , H id} Iron 

50 __is water insoluble? 

(a)(NH4)iC0 3 (b)CaCOi fcJNazCOi (cEJ KzCOi 

51. A deliquescence substance 

(a) absorbs .moisture and remains solid 

(b) absorbs moisture changes in to liquid form 

(c) becomes dehydrated 

(d) loses water of crystallization 

52. In diaphragm cell hydrogen Is discharged by the reduction of_ 

(a)HCl (b)KCI (c) Water (d)k* 

53. Caustic soda (NaOH) got Its name because 

(a) it is part of soda water 

(b) It is used In soap 

(c) ft used to produce chrorine gas * 

id) >t corrodes the organic tissues 

54. Chemical formula of carnalite Is ~ 

fa) Ka.MgO 2 . 6 HjO . (b) NaiB+Or 

(c) CaCOj.MgCCb fd) NaiBiOj.lQHzO 

55. Magnesium metal does nut burn in the vessel containing 


(a) Mg (h)Hi (e)Ch 

Ammonia Is prepared by heating NH*CI with 

(a) H z 50 4 {b) Water jc) Aq, NaOH fd) NaCl 

CaC is prepared by heating lime with coke at 

fa) Z20QT (h) 24O0"C (c) 2300*C (d)3000‘C 

When exposed to air crystals of Na?C0j.lCH?0 becomes 
fa) Hygroscopic . , (b) Dehydrated 

fc) Deliquscent . (d(Remains unchanged 

The Arbic word Alkali means__ 

(a) Ashes fb) Spirit (ej Base (d) Basic salt 

_is the formula of Chile saltpeter 

fajCaCCh (b) NaNOj 

__ „ _ very abundant in earth crust are 

{b}B&Al 
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fa) Si Si A) 
BeO is_ 


fc) NaCl (d) Ba{N 0 3 ) 2 
fc) Ca & Mg 


f d) Ail 


(q) Amphoteric (b) Acidic fc) Basic (d) Neutral 

Which element is necessary for normal leaf development? 


OIMIERNATlONALSCiefirtf K OHGANltATlON 


_. - ^1 .-IF. I A J Cd“iC KJTrif I r HRtfn AN IZATiniJ fuikmlw IciiUkivJt._L 


Scanned with CamScanner 



































.SLOCK ElEMSlt 


_three P-orbiuitf^. 

— * "hi *«. , S=3=» S jr i *-*«■■ periodic tablet-^ 

• most shells fnAp 1 *} are calledp-blw* e^meots. T^e ^ pb)r Group 15 (N to Bl ^ ^ X 
of the following main groups: Group 13 {& tc> suC h as C*N,P,0*MfCi,Br,l,At atth^+J^ 

Po), Group 17 (F to At} and Group IS (He to An). Me _ _ ^ A[ ^ , n T( S n p pb, Sb, &j d p 0 c % 

on the right of the/? block are non metals, £|erT,en . nthe from the top lefttobotir>3 
and at the bottom are metals. The dements presen _ . e1er ^ e nts like B [Z = 5), Al [z s l3 ?% 

B,SJ,Gc,As, To are metalloid elements. The group 13 conta B _ 

3 1), In (Z ~49} andTI [Z= SI} -is called the boron group with outer ^ 

elements of this group have smaller site than the correspon i • ^ ^ ■ u , 

down .the group both atomic and ionic radii are expected to mcr , _ mem L_ , new ^ 

The Irtilzation energies of group 13 elements are lesi than the corre P * ° f tn * afy 

earths. All are metals except boron. Boron show diagonal re ations ip i icon, oth art^ 

conductors metalloids & forms covalent compounds. From Bto Al, as arp ^ ecrease in ionization^ 

and increase in metallic characters is due to increase in she. The order of me ting pomt and boiling^ 
is as follows: S :> Al > Tl > In > Ga and B > Al > In > Ga > Tl. The co mmon oxidation states of ( roq t 
elements are +3 and +.1 are due to inert pair effect, the stability of the +1 oxidation state increase, 
the sequence Al<Ga<lri<TI. Mono of the group 13 elements reacts directly with .hydrogen. However* 
using indirect method a number of hydrides of these elements were prepared The boron hy;^ 
are colled boranes and classified as nidoboranes (BriHn+ 4 } ^nd arachnoboranes (BnHn+g), The«dt 
elements of group 13 form only a few stablfc hydrides.The thermal stability decreases dcwni 
group, 13 B (80.1 ft} and M S (13.9%) a re two naturally occurring boron isotopes. The most common ms 
borate is borax (NaiB< 0?. IOHiOo r N ai[BiQ5{0 H W.BH iO). B?Oa g fves fo I lo wEng b ori c ac ids in vte 
Ortho boric acid (BjOj.3hz 0 or Hi BO j), Meta boric add (BjOj.Hz 0 or HBOz), Tetfa boric acid {2BuO£ 
0 or HtBzO?) and Pyro boric add (20 !Qj.3HiO or HiBflCb). Al is usually obtained by the Hall-Hem 
process. Aluminium is used extensively in everyday life and industry.lt forms many useful alleys wilt I 
Cu, Mn^ Mg, and Zn.Hence, aluminium and its alloys find use in utensil making, packaging, construct 
aerospace and other transportation industries. 

C (Z=6}, Si {Z=14}, Ge (Z=32), 5n (2-50} and Pb (Z-SZ) are group 14 elements with lenertf 

2 2 ' 
configuration of ns np . Covalent radius increases from C to Si. The ionization enthalpy * 

eiectronegativity of group 14 elements are higher than those of the corresponding group 13 e** 1 ** 

Carbon and silicon mostly show +4 oxidation state. Germanium forms stable compounds in +4 stated 

only few compounds in +2 state. Tin forms compounds in both oxidation states-Lead compel'* 

state are stable and in +4 state are strong oxidizing agents. Carbon has three allotropic forms If^ 

dramorri <sp hybridation), graphite (sp 2 hybridation) S r.d fuilerence (so 3 hybridi«.tiw)- 

in ™ d ® wna 8 7 p ,V D A J Si " C ; Ce<S ^ ^1- D« to increase in the inter atomic attraction £ 

T l ‘ u ?" " Pb) T 01 nl ^ lC>S <Ge>Sn > Pt » ^crease down a group. 
abundant m the nature mainly In the form of aluminium silicate Silica exhibits allotropy in T 
(Qiiartz, CryStobalite. Trydimite) and amorphous forms 

Kiesuliuh r sihca is made of minute sea onrankm* . G ’ w ,^i||ca“ 

Orthosilicates (Mfl»Q.) e. E . *'* ^ ° f *****? & ^ ^ 

(contain SiOr’ B unitse.g.thonveititeLn][Sii 07 l (iii) sheet f vro ^' c ‘ ltes or SoroSilfcateS o f 

■**—i^ 2 SS 555 sK!Sr 5 ; 
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HfMTiAM6rlTAl CONCEPTS ANt) l^CQi IN CHlMISTRT 

BejAlj|5i*On} (vl> Frame work silicates or three dimensional silicates (contain three dimensional iattree 
of 51 Ori e.g. quartz; feWspar and zeolites etc. Aluminium silicates are known as zeolites e.g, 
MeaAiiSliOi xHjO.Zeolites ere used as catalysts for cracking and isomerization of hydrocarbons In in 
petrochemical industries. 

Group 15or nitrogen group elements N (2 = 7), P (Z * 15), As (1 ■ 33), Sb (Z = 51), Bi (Z = S3) are 
called as pnkogert$ and their compound are cabled pnictides. N is a gas, P, As, Sb and Bi are solids. N 
and P are non - metals. As and 5b are metalloids and Bi is s metal. Outer shell electronic configuration 
of group 15 elements is ns J Tip 3 . Except BI the common oxidation states of group VA elements are 3+, 

5+ and 3-, Most abundant gas in atmosphere is nitrogen that exists as triple bonded diatomic gaseous 
molecule. In contrast. Earth's crust is relatively poor In nitrogen. Nitrogen has the unusual ability to 
form compounds In nine different oxidation states. Including -3, +3, and +S. BI exists as monatomic 
rnetpl. P is most abundant element of this group in earth s crust. As, P, and Sb exist as tetratomic and 
tetrahedral molecules. Important P sources are phosphate rocks, phosphorite (CaspO*)*) and 
ftuorapatite pCajjPCUk CaFj] etc. Co-ordination number of P is 3 in layered structures. 
Electronegativity decrease, atomic size and boHng points increases down a group. Melting points 
increase from N. to Hi and then decreases.Oxyacids of phosphorous Include: Hypophosphorous acid 
(HsPOj), Ortho Phosphorous acid (HaPOa), Qrthophospheric acid (HjPO<), Hypo phosphoric add 
{HriPiO*}, Peroxy phosphoric addl HjPOsJ.Pyrophosphoric acid (HjiPiOt), Metaphosphoric acid {HPO 3 ). 
Metal-rich phosphides are hard, high-melting, electrically conductive solids with metallic luster, 
whereas phosphorus-rich phosphides, which contain catenated phosphorus units, are lower, melting 
and less thermally stable.Group 16 or oxygen group elements contains oxygen [z * B) x sulphur (z = 16), 
selenium {Z == 34), tellurium (Z = 52) and polonium {Z - 84) and are collectively called as chakogens, 
Chakogen means ore formingelements. The metallic properties increase down the group. Polonium Is 
essentially a metal. It was discovered by M, Curie, who named it after her native country Pol and. Oxygen 
is most abundant element in earth's crust (46.5%). Atomic radius end density increases down a group 
from oxygen to polonium. Electronegativity, ionization energy or ionization potential (P, and electron 
■ affinity decrease for the group as atomic weight increases. The atomic radii and melting point increase. 
Polonium has less m,p. and b.p. than teflurium, 0 and 5 are non-metals, 5e and Te are metalloids, Po Es 
a pure metal. Oxygen is diatomic while sulphur (5@), selenium (Sea) and tellurium (Tea) are octa 
atomic.All group VI elements exhibit - 2, +2, +4 and +• 6 oxidation states except oxygen. O is second 
most electronegative element in periodic table after F, Oxygen exhibits positive oxidation in its 
compounds with Fluorine {e g- 1+ and 2+ in OjFjand OFj, respectively). Oxygen has -2, *1 and -1/2 
oxidation state in oxides, peroxide and superoxides. Metals form basic oxides (e,g, NajO, CaO. PbQ, 
etc.), non-metals form acidic oxides (e.g, CO, SOj, SOs etc), and metalloids form amphoteric oxide {e.g. 
SeOz, ZnO, SnO*, etc). Neutral oxides are formed by non-metals e.g, CO, NO, HzO etc).Allotropy or 
polymorphism Is shown by many elemenets ofthis group, 0, Te and Po have two allctropes where as 
Se has six ailotropic forms, Oi is paramagnetic and Oj is diamagnetic. Rhombic sulphur changes into 
monpclinic sulphur at 96.5*0, 

Group 17 elements includes F (z = 9), Cl (Z = 17), Br {Z = 35 ), 

I (Z = 53) and At (Z = 85) are called as Halogens, Astatine is only radioactive element in this group. 
Halogens are highly electronegative element and found in combined state only. Density, bond length 
vander WaaTs forces of attractions, melting point, boiling point, and color intensity of halogens 
increase down the group. Electronegativity, solubility in water, volatility, non-metalllc character first 
ionization potential, and standard reduction potential value decreases down the group, f is most 
electro negative element and its electronegativity is 4 at Paullg's scale. Electron affinity (EA) of halogen*; 
is in following order: I < Br < F < C l, Cl, Br, and I exhibit -1, + i P + 3 + 5 + 7 oxidation states but F exhibits 
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only -l oxidation state Jn Its compounds. F do not sl.jw more vafenty states due to the ah$ e 
vacant d-orbitals in valence shell. Some important minerals of Cl 2 re rOCK 5a,t WaCl), c % 
{KCl.Mgdi.GHiO), syfvine (KCI), and horn silver (AgCl), Fluorspar {CaFi] and Ftuorapatite Ecaa ^,% 
are important sources of F, Down's (electrolysis' of fused NaCI electrolyte] or Nelson cel] pr ^ i: . 
{electrolysis of brine solution) is used for commercial production of CL Hypochloreus ac!d % 
chlorous acid (HdO}, chloric aerd (HCIO) and Perdoric acid |HClO) are oxy acids of Ci.Group lB 
of helium (Z=2), neon {Z=I0), argon £-18), krypton (Z-3G), xenon (Z"54) and radon (Z= 86 ) coll^-^ 
called as noble gases due to chemical inertness and existence In free state.Except He (ls 2 ^ ^ ^ 
noble gases has ns ? p B electronic configuration, ionization energies of noble gases are higher tha^ 
other elements. Noble gases have very low melting and boiling points due to absence of Jr? r - 
Helium has lowest melting and boiling points in perlodictable, Atomic mass, boiling point, J^ 

radii increase down a group in the periodic table. The first loniiation energy decreases down a T* 
in the periodic table. Halides are formed by sparking helium at low pressure in presence of me- ^' 
tungsten etc; e.g,, HgHe* WHei, FeHe. Hydrates are formed by Ar, Kr and Xe form compounds ^ 
temperature and high pressure e.g. Ar. 6 H 2 Q, KrGH 2 0 and Xe, 6 H z O. Ar, Kr and Xe enter crystal | att -, 
of phenol, hydroqulnone under pressure to form Clathrates or cage compounds. On reaction vt\\hvh 
argon forms a number of unstable e.g v Ar.BF^, Ar.ZBFj, Ar,3flF 3J Ar.BBF^ Ar. 8 &F a and Ar.lGBf^ Ker- 
comblnes with F to form XeFj, XeF 4 and XeF 6 .Helium is used as a component of breathing gases daei, 
its low solubility in fluids or lipids. This is important because other gases are absorbed by the blood j-j 
body tissues when under pressure during scuba diving. Helium is used as coolant tn atomic read*" 
food preservation, signal fights, in the treatment of asthma with oxygen, and creating in artftit 
radioactivity. Neon js used in neon lights, voltage detectors, luminous warnings, fcg lights, TV ciri- 
scopes, lasers, and advertising signs. Argon is used in welding, electric bulbs. Fluorescent tubes, an 
metallurgy. Krypton Is used in high efficiency miner's cap lamps and in cosmic rays detectors. Xenons 
used in gamma photon discharge tubes and neutral mesons detection. Radon is used In detect 
defects in steel castings and in the treatment of cancer and other diseases. 


MULTIPLE CHOICE QUESTIONS 


1 . 


2 ♦ 


3. 


4. 


5, 


BjOj is_ 

a. Acidic 
c. Basic 


oxide? 


b. Amphoteric 
d. Neutral 

j_Lewis acid has triangular geometry and zero diploe moment? 

{a) A3 Fa (b] BFj 

(C) GaF 3 (d) TlFa 

Which chlorine oxide is produced from following reaction? 

2KCIO* + H 2 C 2 O 3 + HzSD 4-3 K;SOj + 2HiO + ZCO 2 + chlorine_Oxide 

(a)ClQi [bJCEiOi {c) QjO^ [d] ChO 

Which Iodine oxide is used: for quantitative analysis of CO? 

{a) f?Os {b}lj0 4 (c) 3 *Q 2 |d)All 

Consider the following reaction is ■ _reaction 

3Cl 2 + GNaOH NaClOi + SNaCI + 3H a O This reaction is 

(a) Disproportionation {b) Displacement 

fc) Reduction {dj Double displacement 

_can displace other three dements? 


(a) Chlorine (b) Flourine 


(c) Iodine 


(d) Brori ine 
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The chemical formula of sodium hypochlorite is 
(a)NaCIOa (b) NaClOi (c]NaClO< 

In which Xenon compound the oxidation state of Xenon is + 6. 

(a) Na^eO* {b)XeR* fc)XeOFa (d)XeOFi 

Thin coating of^_is marie on photographic plates 


td] NadO 


(a)Ag6r (b]AgC! (c)AgNOj 

ID. The anhydride of HClCU is 


{d)Agl 


taJQjO |b) CljCh 


fc) ClOi 


11 , 


12 , 


Is present in Teflon: 
{b} 0Ti 


(a}Fi 

._.paramagnetic oxide of chlorine: 

faVClQi (bKhCt (c)CIiOt 


td) cbo* 
to Zk 


13. Physical appearance of, 


fd) All 

element is different from other? 
fO Arsenic 


(a) Phosphorus (b) Antimony 

14. __. is protected hy layer of its own oxide? 

(a) Ni {b} Fe 

[c) Pb (d) Al 


IS, Borax bead test can not be used to test 
(a) Ni . 
tO ^ 




(ri) Bismuth 


!b) tr 
(d) Mn 

16. Which of group IIIA elements form wide variety of hydrides? 

(a) Af (b) a 

(c| Cu (d) Ni 

17. Hydrides of boron are called as_? 

{a] Borate ’ (b) Coranes 

(c] Dorano td] Qoranes 

18. Ga r in and T3 exhibited oxidation state/s ——due to inert pair effect 

la) +1 {b) +3, +2 

tt) +1 and +3 [dj +2 and +S 

19. Due to inert pair effect ——oxidation state is mo re stab Is tha n —— 

{a) +2, * 4 tb) +1, +3 

. (c) 44 ,+1 td] +2,+3 

20. IV-eta 11 lc ch a ractcr---d own the grou p 


-for $n and Pb, 


Increases 

Unpredictable 


(c) Bromine (d) Iodine 


(a] 1 Decreases ■ (b) 

tc) Constant [d] 

21. has h irthest electron a ffin itv 

{ 3 ) Chlorine tb) Fluorine 

22. Select strongest acid? 

[alHCiO) (b)HClOi ► [c] HCIOi (d) HCIO 

23. _can liberate brominefrem KBr solution 

ta) Jodlne solution lb) Chlorine (c) Kl (d) NaCI 

24. Bleaching powder is a__ salt 

ta) Complex {b) Double {c\ Normal (d) Mixed 

25. Compounds of phosphorus and nitrogen are mostly 

1 {a) Ionic lb) Polar [c] Covalent _ M AH _ 
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2B. Select most electronegative element__ 

(aj Sb fb) P ’ |cj As 

27, SO? is not absorbed in water directly because 

fa) It is insoluble In water (b) Dilute acid is produced 


fcj Reaction is exothermic . {d) All 


2B. In diamond each C Is-hybridized. 

fa) sp J 

(b] dsp 1 

(c) sp 3 

(d) dsp 5 

2s„ Graphite is also known as 


fa) Black lead 

fb) Plumbago 

(c) Lead sulfate 

(d) a and b 

30. In graphite each C atom is hybridized? 

f a ) sp ! 

(b} dsp 

(ej dsp J 

|d) dsp 3 

Bl. Lead pencil contains-percent lead? 

(a) 0 

fb) 50 

(c) 100 

(d) 80 

32, PbChfs 


{a) Amphoteric oxide 

(b) Acidic oxide 

fc) Basic oxide 

[d) Neutral oxide 

33. Iodine vapors has color? 


fa) Grey 

(b} Pink 

(c) Violet 

fd) Brack 

34, MOO?has_ n structure. 


(a) Linear 

(b) Tetra hecfral 

{e) Trigonal pyramidal 

fd) Angular 

35. does not react to water? 


(a) PCI S 

ft>} SP 5 

• . <c) BCI 3 

(d) SICS 4 

36._,£ the strongest reducing agent? 


(a) HF 

(W HCI 

(c) HI 

fd) HBr 

37. . ...... m bolfs at higher temperature among fnDlowing fs? 

(a) HI 

fb) HF 

(c) HCI 

(d) HBr 

38. „ maxi mum ionic character? 


(a) HF 

fb) HCI 

(c) HBr • 

fd) HI 

39. Isotopes discovery began with experiments on? 

(aj Kt 

<b| Xe 

(c) Ar 

(d) Ne 

40. Which one is called lazy gas? 


fa) M 

fb) Xe 

(cj Ar 

fd) He 
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41, 


42. 


43. 


44 


45, 


FU NDAMENTAL CONC EPTS AM P MCQs IH CHEMISTRY 

. has least tendency to form compound? 


(a) 

Kr 

(b) 

Xe 

fc) 

Ar 

(d) 

Ne 

Hydrolysis of XeF* yields_? 



fa) 

XeOa 

(b) 

Xe 

(c) 

XeCb 

fd} 

XeOi 


does not form- clathrates? 



fa) 

Xr 

■ (b) 

Xe 

(0 

Ar 

fd) 

Ne 

Radon ps is used to treat ? 



(a) 

Cancer 

(b) 

Cold 

(c) 

Flu 

(d) 

Lungs 


are present in chafKterlstic spectrum of He. 

w 

Red lines 

(b) 

Yellow lines 

tc) 

Green lines 

(d) 

Violet lines 


46, Select correct order of thermal stabilities? 

(a) NHj> PH|> AsHj> BiHj> $bH } 

(b) N Hj< PHj< $bH,> AsH,> SiH 3 
( C ) BiH|>5bHj> AsHj> PH t > NH^ . 

(d) NHj> Phl^> SbH } :> BIHj . - 

47 , The rare halogens elements 

(a) Astatine fb) iodine (cj Fluorine fd) Chlorine 

4s. The eharaIstic colour ofchtorine gas Is 

(a] Reddish brown fb) Pale yellow (c) Grayish black (d) Greenish yellow 

49. __hss stronger Vander Waals forces 

(a] Fa mi (c> Qi (d)Bn 


50. 


51. 


Following Is the most powerful oxidizing, agent among the halogens 
[all* (b| Cli (cjBri (d) Fi 

_reacts Spontaneously with Au {gold] to form Au * 3 


(a) eri (b) cl* 

52, Borax is also known as? 

(a) Sod I u m borate monohyd rate 
fc) Sodium metaborate 

53. -contain banana bond. 


{a} 

M 


Aid* 

BiHe 


(c) b <d)F? 

(b] Sodium thioborate 

(d) Sodium tetraborate 

|b) BCI) 

(d) MgO 


54. In orthobork add. B has-— 

(a| Bp* 

W *P 

55 . __do- not give bora* bead test, 

(a) Copper salts 

(cj Aluminum salts 

56 . -- 1 $, called InorganIt g r a pti It e. 

(a) BF4 


hybridization, 

[b] sp J 
(d) dtp 1 


(b) Nickel salts 
(d) Cobalt salts 

CW BrHi 
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fc) BN 

57 , flora sole ha s ? 
fa) lOo, 3n 
ft) 9d, 4it 

58, Concentrated nitric add is stored in — 
(a) Cu 

(c) Fe 

59 , Bleeding can he stopped effectively by. 
(a) AlFa 

(cj AlBrs 

6 D,_is the weakest acid In water 

(a) HCI (h) HI 



(d) AlCli 

(b) 10°'^ 

( 6 ) 12 d. 

container? 

jh) A 1 

(d) Wood 

? 


(b) Potash alum 
(d) AlCb 


fc) Hflr 


(d)HF 


61, Felowi n g i s th e co rrect order of boilin g points? 


(a) 

ft>) 

M 

(d) 


62, 


PH 3 c AsHj< NH 3 < SbHjC BiHj 
PH 3 < AsHj< SbH 3 < BiHj< NHj 
PHj< AsH,< SbH 3 < NH 3 c BIHj 
NH 3 < PHj< AsN 3 »ShHj< BiHj 

is the correct order of bask strengths? 


fa) PHj> NHj> AsH 3 > SbH3> BiHj 

fb) NH]> PHi> AsHi> SbHj> Bitfa 
fc| BiHi> NHs> PH?> AsHj> SbHs 
fd) NHj > PHj> SbHa* AsHs> BiHj 

63, The halogen__reacts very slowly with halogen is 

fa) Chlorine (b) Iodine (t) Fluorine fd) Bromine 

64 , Select correct electronic configuration of VII A group elements In the ground state? 

(a) nsV (b) ns*? 1 (c) nsV (d) ns ! p* 

65, Phosphene gas on_of phosphorous add 

(a) Oxidation fb) Decomposition (c) Reduction (d) Both b & c 

66 , Phosphoric acid will be produced on reaction of_with water 

(a) PCls (b)PiOs fcJPiOi (d)Atl 

67, Pure quartz Is not? 

fa) Coloured solid (b) Hard (c) Brittle fd) All 

68, The meaning of Phosphorus (a Greek word) Is __ 

(a) Tetrahedral fb] Fire . (c) Impure fd) Light bearing 

69, Aqueous solution of borax above 62'C gives crystals of 

(a) NUB 4 O 7 . 5 H 1 O fb) NajB,0>.4HiQ , 

fc) NbjBjOtJHiO (d) NaiBiO?,10HiO 

70, Silicon differ from silica by a group of 

(a) OH fb) OCKj (c]CHi (d)Oi 

7ir Formation of_forms colored glassy mass In borax bead test 

(a) Metal meta borate (b) Meta | bor , de 

(c) Metal borate ■ : - (d) Metal silk atq bo ran e 

72 t The main ore of A3 Is 
(a) AhOi.ZHiO 


fb) AljOi.HjO 
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jcjMaiAIFs |d)AI 2 03,3H!0 

73, Boric acid ts not used in 
(a) Soft drinks 
(c) Enamel and glazes 

74 , __ decompose to produce litharge 

(b) PbCh (c) PbjO.t 


(b) Medicine 
(d) Washing eyes 


Ed) b,c 


(d) Red 

,can be carried out to produce acetic anhydride 
(b) PiOj fc) Both a and b (d) PCI* 1 


(a) PbiO 

75. The poisonous allotroplc form of phosphorus is 

(a] Violet (b) BlacV (c) White 

76. A read on between ethanol and w 
(a) HiSOa 

77. The composition of brown ring in nitrate test Is 

fa) FeSO+.NOa (b| FeSO^.NQ fc) FeSCU'NOj fd) FeS04.Ni0 

78. Decomposition of phosphorous add yields__. 

(a) Phosphoru s fb) Ph ospho rus p entexide 

(c)phpsphine (d) Water 


79, 


80, 


compounds usually smells like garlic? 

(a] P T Os fb) HsPOi (c)PsOj fd} All 


Sublimation of PiOsoccurs at 

fa| 2 SOT [b) 630*C 


(c] 620*C 


(d) 360*C 


81. The metallic properties of Al is due to 

(a) Small size (b) High nuclear charge 

ft) Sot h a a nd b (d) None 

B2, The dried up lakes of Tibet and California contains_ 

(a) Calcium carbonate (b) Boric arid fc] Colemunite (d)Tjncal 

33 , In thermite process __it used. 


fa)AI 

f b) Zn 

(c| Cl 

1 fd) 

84, The nature of oxide of eiumlhium Is 



(a) Addle fb) Amphoteric fc) Basic fd} It does not exists 

85. Inert pair effect Is shown by? 



f*)C 

lb) B 

(c)Sl 

fd) Sn 

86. Which of following metals exhibit allotropy? 


ta) 

Na 

(b) 

K 

id 

Ca 

(d) 

Sn 

87, C atoms have fiematty In diamond? 


(a] 

Linear 

lb) 

Trigonal 

id 

Planar 

fd) 

Tetrahedral 

88, 

Is used In solar eelk? 



(*0 

SI 

lb) 

Nl 

w 

Cs 

fd) 

Cu 

89. 

give red color to glass 



<■) 

CUjO 

fb) 

MnOj 

fc) 

CoG 

(d) 

CdS 

90, 

give blue color to glass 



\*) 

Co 1 * ^ (bjAi^ fcjfe 1 * 

W) 

Mg** 
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91, What Is correct ord &r of ac<di t¥ of Q* id el 
(a) C02> 5i02> GeO2> 5^2^ Fb ^ 
fb) C02< Sf02< GeD2< SnD2* pb0 2 
(:j C02< Sf02* St02< Pb02* $ n ° 2 
(d) C02< Si02<Sf>O2< Pb02 <GeO t 
_-is a chain silicate ■ ’ 


92, -■ 

(a) Zeolite 
(cj Beryl 

93. Group VA contains 

fr) 7 

34, Select correct order of reducing nature^ 


-elements. 


(b) Tremolii* 

fd) 0 \Ivine 


{bl 

«■> 


s 

6 


fa) N H 3 > PH,> AsHj> SbH 3 > BiH, 

( b j PH 3 c A5Hj< SbHj< NHj 

f c j NHj< PHj< AsHj< SbH a < BIH a 
fdj PH j> AsH 3 > SbH J « Bi Hj> NH 3 
95, The general electronic configuration of group 11 PA is? 
(a) IS* 2s* 2p s 3s* 3p 6 4s 3 3d 1 
|b) 15*25* 2p J 
(c) l* 3 2s 3 2p« 

(d> ls a 35 a 2p*3s 2 3p l 


96. Tincal is a mineral of 

0)B fb)Al ' fc} Si WC 

97, in network of silica (SrOi> each silicon atom is surrounded by -- atoms of oxygen 

(a)l [b| 4 ft) 2 Id) 6 

95. which is not a semiconductor? 

(a) Sn (b) Si (c) Ge (d) Se 

99, Ortho boric acid is 2,6% soluble in water at 40 T and at 107 C. 

fa) 66% fb) (c| 12,7% (d)37% 

100. __ process Is used for aluminium extraction 

(a) Contact process T (b) The rm Ite proc ess 

(p) Mali process [d] Haber process 


1 
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9r d- BLOCK ELEMENTS 


Groups 3-13 of the periodic table conatins d block elements in which the d Qf]b , 
progress IveJy fir led. There are mainly 3 series of d block elementsinduding 3d series (Sc to 2n) dlT' * 
(Y to Cd) and Sd series (La to Hg omitting Ce to Lu). The fourth 6 d series which begins with A * ^ 
incomplete. Tranisition metals are the elements having partially filled d orbitals in grop^ ^ 


n 


excited state. Transitions metals are placed in the centre of period table between s block and 
elements. One of the mostly abundant and widiy used metal Is iron* Tansition metals h- ^ 
electronic configuration (n-l)d 11 J, ns* ,! , Zn, Cd, H& the end members of the first three ser 
general electronic Configuration (n-ljc| 3 ff ns 2 . Group 11 contains copper (Z - 29), silver [Z^Al) * Z } t ' 
fZ—79) calied as coinage metals. Standard electrode potential of coinage metals is negative and ^ 
metafsis positive. Coinage metals fons are paramagnetic and colored whereas alkali metal Dr u 
diamagnetic and colorless. Hydroxide of aikall metals are strong caustic bases and are high 
water. Coinage metal hydroxides are water insoluble and less basic. Important ores ofcop Pflf i ^ 1 
azurfte fCujfCO^zXufOH)^), tenorite (CuO), cuprite fCUiO), bornite (CusFeS-p), chalcopyrit e [ot 
COVelIite fCuS), chalcodte (CujSJ , fCuCOj.Cu{OH);), and native copper. Copper gives g reen £(J ^ 
Bunsen flame. Cu{ll) shows following important reactions.Cupric sulphate (CijSCU.SHsQ) j s also |c n f 
as blue vitrioi. Copper salts are used as disinfectant, fungicides, and for coloring glass. Copper f^' 
number of alloys with various metals such as brass with Zn, monel metal with Ni, duralumin wit' 
bronze with tin etc.Silver is little harder than gold and has a brilliant white metallic luster and is* 
ductile and malleable. Oniy gold and palladium are more ductile and malleable than silver. Silvprt 
be extracted from pyrargyrFte or ruby silver {3Ag;S, SbiSjJ, silver copper glance (Cu, Ag) z s, argent*.- 
silver glance (AgzS, silver sulfide), and horn silver or chloragynte (AgCi), Silver extraction Is usually 
by Parke's process, Pettinson's process, cupeliation, and cyanide process. Although gold is s.ri 
metal, it forms many and diverse compounds. Gold Is present in -1-to +5 oxidation states, but+ly 
+3 are most common one.Au{i)rs known as the aureus fon and Aufllf) is auric ion, Gold dissolves low 
regia (HNOs (1): HO (3), 

Group 12 elements Zn { Z = 3D), Cd (Z ~ 48) and Hg (Z - 30) having following general electnaJ 
configuration d l 0 j z . The common oxidation state for all the Group 12 elements is +2, and thechein? 
of zinc and cadmium compounds In particular is very similar to the analogous magnesium eferivati ^ 1 
group 12 elements form sulphides and sulphites. Density Increases down a group while bcM ^ 
melting point, and specific heat decrease. Malleability and ductility decrease Zn to Cd. Hg rsanlfi-' 
metal. Atmospheric resistance Increase from Zn to Hg. CoJd water do nto affect Zn, Cd and Hg. ^ 
alkali do not decompose Cd and Hg, however Zn dissolves In these to form tincates. Sulphide * 
oxides of these metals are water insoluble. Sulphides have acid and oxides have basic n*W ,fc * 
solubility of suiphldes decreases from Zn to Hg, Cd and Zn form more stable peroxide than ^ ' 
alkaline earth metals. Hg does not form peroxides. Hg has anomalous behavior and exhl^ 
oxidation states +1 and + 2 . Hgs is insoluble In concentrated add but ZnS and CdS are soluble 
salts are diamagnetic in nature, Cd and Zn are more electropositive than hydrogen where 3 * W ■ 
eiectropositivc and does not displace hydrogen from HzSO< or HCf. The important Zn ores 3 ^ 1 ^ 
(ZnCOi), alnc bJende (ZnS), iincite or red line ^ZnO), zinc ferrite or frankliriite [ZnOF<a 2 Oj orZn( 
and hydrated siliceous zinc or hemlmorphite (ZnrfiCh HjO). PhiJosopher's wool is whrte 
ZnO. Calomel (HgiCIi) is used to make electrodes. On heating calomel undergoes sublimatk*^ 
tree is form when Hg is poured In AfiNOj. To check presence of NH* + ion Messier's reae er,t ' ® 
used. 


1. Gold is present in 

fa) +1 


fb] 1,5 
(d)5,3 


CQNUjTs ANft M C Q , m m MJ ^ 

MULTIPLE CHOICE QUESTIONS 

■-To +5 oxidation states, 

(b)~l . 

2, Most comjtiDn oxidation states of Au are_ 

fa) 2,3 

£c| 1,3 

3. Lunar caustic is 
(a) CuiNOiJj 
M AgCJ 

4. PyrargyrJte has__formula. 

fa] AgjS 
fcl (Cu^AaJiS 

5, CtifeSi fs_ 

fa} Sarnite 
fc) Azirnite 


fd) + 3 


fb| 

Id) 

(b) 

id) 


NiSOfl 

AghICh 

3AgiS,Sbj5i 

Agcr 


(b) 

Id) 


Cuprite 

Chakopyrite 

-^nd aJXati metals Is 


S. Standard electrode potential of coinage metais is 
fa) Negative, positive Positive, negative 

fc) Negative, negative (d) Positive, Positive, 

7 -_is soluble in ammonia? 

{a) AH OH | 3 (b) Fe(OH)* 

fc) CufQH)2 (d) Cr{QH)a 

s ’-correct order of density, malJeabiUty and ductility? 

[a) Au * Ag «: Oj 
( c) Ag < Cu < Au 

9’—-has diamagnetic nature. 


01 

(c> 

10 , _ 
fs) 
fc) 

11 . _ 
fa) 
fc) 


Cu* 

Fe 1+ 


is added to hair dyes. 


CMN0 3 ) a 

AgCi 


Ag 

Ca 


lb) 

Ag c Au < Cu 

id) 

Cu < Ag < Au 

W 

fe»* 

W 

Mn J * 

fb) 

CuSO* 

fd) 

AgNOj 

nitride? 


(b) 

AJ 

4dj 

Mg 

_ gas? 


(b) 

SOj 

fd) 

so, 


12, CuiClj or CuO can a bs o rbs_ 

(a) co 
Cc| COi 

*3" —-- process Is used to remove lead Impurity Jn silver. 

w So'^/P'owss (h) Patke'i proefss 

fc) Amalgam proc#« Cyanltfe process 

—- c an riot be differentiated using H z 5 gas. 


(a) Zn, Mn 
fc) Hg , 1 Pb 

15. Formula of Messier's reagent is 
fa) KHgh 

(c) KifHgU) + MHjOH 


ib) 

id) 

fb) 

id) 


As, Cu 
Cd, Pb 

JtifMghJ 

NHiOH 
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16. insulin contains_ 

fa) Zn 
fcJ Hg 

17, A combustible gas 1$ produced when 
(a) Zn 


bmmm™ co nctPS^-M^ IJiajl!aiaBi: 
metal? ’ 


<b> cu 

id) Nf 

is heated with causticsoda, 
7 b) Cu 


fc) Hg 

fd) 

Ag 

IS, Zfnc oxide is also known as? 


Chinese v/hite 

fa] Philosopher's wool 

<b) 

fc) Calclte 

' fd) 

a&b 

19. Hem/morphite formula is 



(a) ZnCCh 

(b) 

2 nS 

fo) ZnfFeOzJz 

fd) 

ZnjSlCU.HiO 

20 . Vitamin Bucofitains 

[aj Co 

(b) 

Fe 

(c) Ni 

fd) 

Cu 

21 . d-block elements generally 

hydrides? 


(e) Ionic 

fb) 

Covalent 

fc) Interstitial 

fd) 

Metallic 

22. Transition metals can show negative oxidation states only In? 

fa) Halides 

(b) 

Complex 

fcj Sulphates 

fd) 

Sulphite 

23, Which of following Is colored ran? 



{3j CtP 

fb) 

Lu J * 

(C) La s * 

(d) 

Eu 14 

24, Wliat is chemical composition of rust? 


(a) FezO j and FefOHjs 

fb) 

FeC and Fe(OH) 

fcj FeaOi and FefOH)i 

- fd) 

Fe 20 j 

25, Percen ta ge of ea rbo n In steel is? 

(a) 0 . 1 - 0.2 

(b) 

0.5-1.5 

. (C) 0.1-Z 

fd) 

2-6 

26, Stainless ste«l contains ___ Cr, 

(a) 2 

fb) 

IS 

(e) 25 

fd) 

14 


27. Name following complex compound[CrfNHiJifHjQMClj 

a. t rfaquatrla m m fnechro ml urn [ II 3) chloride „ 

b. trlaquatflammlnemonochromlum trichloride 

c, trlammlnetrlaquachromlumflll) chloride 

d, trrammlnetrlaquamonochromfumflll) trichloride 

26 , Name following complex compound EPt£HjNCHjCHiNHa)jClj]Cl 7 

a. bfs-fathyfonedfflmlncdlchforoplatlnum^V) chforlde 

b. dlchloroblsethylenedlamlnernonoplatlnumfll) chloride 
- c+ dfchloroblicthylenedlamlneplathumilv) chloride 

d, dlchlorobls(eEfiylenedlamJrie)platlnum(fV) chloride 
29. Name following complex compound lPtfNHj)iCflBrj 
a, pen tad mm Inach loro pi atlnum( IV) bromide 


FUNPAMEHTM. CONCEPTS AND MCQi \U CHCMlSTHV 

b. p en taj mmine ch I oropfa t inum(IJ) b ro m i de 

c. pentaamminechloroplatinurnflll) bromide 

d. pcntaamminechloroplalinum(VI} bromide 

30. Name following complex compound or FefCOb 

(a) pen tats r bonyMron(3) (b) pentacarbonylironlQ) 

fe) p&ntacarbonyliron( 2 ) (d) pen tacer tony iferate| 2 ) 

31. Give the systematic name for sodium monochlorapentacyarioferrateflil) 

(a) [NajFetHtNjsJ (b) Na*(FeCI(CN)*] 

jc) Fei[NaCI(CN)s] (d) Naj[fe fCNbCl] 

32. Coordination number of the transition element in IPt.Cl.NQitNHibl 1- is 

J fa) 6 [b)2 [c)4 (d) 8 

33. Select correct statemert for Ka|Cu(CN]^) 

(a) Centra) atom is present in avionic sphere 

(b) Ligand is positively charged 

(c) Potassium tetra cyano copper a to 

(d) Co-o nf inatron number fs 7 

34. Central metat atom in [NifCCl]*] has oxidation state. 

fa) 4 fb )0 fc)2 . Id) 6 

35. Group 6 of transition elements contains 

fa) Cu Te Re , # (bjCrMoW 

(c)ZnCdHg (d)FeRuNi 

36. __are elements in which d or f orbitals are in the process of completion 

(a) Outer transition elements (b) Typical transition elements 

(c) tn n er tra n sill-on eleme nt s (d) Transitio n elements 

37. The location of transition elements is in between 

(a) Cha Icoge n s an d h alogens (b) d and f hlock elements 

(t) Lanthanides& actinides (d) s and p tiock elements 

33. The melting points, and boiling points_upto meddle of 3d series 

(a) Decreases (b) Remain same (c) Increases fd] No regular trend 

39. ___ attracted by applied strong magnetic field are called 

fa) Param agnetlc compounds (b) Diam agn etic com po u n ds 

fc) Conductive compounds fd) Ferromagnetic compounds 

40. The correct electronic configuration of Cr is 

fa) [Arj4s 3 3d & fb) [Ar]4s°3d J 

|c) fd) [Ar] 4s I 3d i 

41. On interaction of light with transition element electrons excited from lower orbitals to 

higher orbitals in_ 

{a) p-subshell orbitals (b) f-subshell orbital 

(c) d-subshell orbital . fd) b a c 

42. are namstoichiometric compounds 

(a) Hydrates - (b) Interstitial compounds 

(c] Binary compounds (d) Hydrides 

43. On dissolving transition elements compounds is produced in solution 

(a) Simples ions (b) Double salts 

(c) Strong anions (d) Complex ions 

44. _donates electrons to central metal atom in coordination sphere 
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ri■MhAMFNTAL((J) Acj( j 

(aj Anion fb) Ligand J^i^almpound 

45, _donate two electron pal^ in ^ p 00 ^ 1113 ’ 

(a) Polv-dentete irgand mono-deniaWliB a ' ld 

(e) bl-dentate ligand W n10 

46. -compound can form a ehealata afbonyl (d)Cvano 


ajuxaiaio (OfAmmine , JZ* attached to a ligands is called 

47, The compDismd that contains the central atom a h 

(a) Complex compound 04 sphere 

(c) Complex ion % IdJUgtnd 

48, The compound or complex Ion has a ring structure in 

(a) Chelate (b)Polvdentate ligand , 

(c) Mon edentate ligand Jd) Hydrate 

49, Oxidation number in cumplex compounds is written in 

[a] Roman numeral ■ p • <W Arabic numeral 

cj English (d) Greek 

50+ Complex compounds geometry mostly depends on 

(a) Types of hybridisation :n the elements of ligands 

(b) Type of ligands (c) Hybridization of central metal (dj AH 

51. If sp J d 2 hybrid izide central atom is present In coordination compound, its geometry wai* 
(a) Octahedral (b) Tetrahedral (c) Square planar (djTrigonal bipyratriidal 

52. Mg Si and P are removed in the form of __in the production of wrought iron 

(ajSlag (b) Oxides {c> Carbonates (d) Silicates 

53. The open hearth furnace is lined with_ 

(a)CaOMgO (b)SiOz (c}FeO 

54. [Mn04] z oxidation number is 

(a) 6 [b)7 |c) 6 

55. Which of following Is a sold fertilizer 

(a) MnSiOj (b) Ca*|PO«)i (c) NajSiOj 


(d) FejOj 


td) t 


(d)Ca510j 



56. 

cell ts produced on connecting A3 with Cu 







(aj Electrolytic cell (b}Dry cell 

(c) Galvanic cell (d) a and b 




57. 


is typical transition metal? 


4 




+ 

(a>Co(b)r 

* 

- 

(c)Na 

p 

(d) Mg 

■ 


■ 



*■ 
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_ 10. f- BLOCK ELEMENTS _ 

Thef-blocfc, or f-sub-&hell contains the elements on the periodic tabte between atomic 

numbers 57 - 70 and 89 -102, which are inner transition metals with general electronic configuration 
of f - block elements is (n-2)f 1 ^\n-l)d B_1 nS 1 , In f-block elements the last electron enters 
penultimate he. (n — 2)f f orbital. The 14 elements immediately following lanthanum, i.e.+ Cerium (58) 
to Lutetrum (71) are called fanthanoids. In lanthanides (fXe]4f w, 5d°- l 6s 2 f the differentiating electron 
enters 4f orbital. The 14 elements immediately following actinium (89), with atomic numbers 90 
(Thorium! to 103 (Lawrencium) are called actinoids. In actinides ([RnlSf-^Gd^Wjthe differentiating 
electron enters 5f orbitals.lanthandides show following characteristics properties: similar physical 
properties throughout the series/ mainly of the +3 oxidation state (usually found in crystalline 
compounds), +2 or +4 are other oxidation states, coordination numbers greater than S (usually 8-9) in 
complex compounds, preferrrly react to more electronegative elements (such as O or F}, ionic 
-complexes undergo rapid ligand-exchange, oxidize rapidly in moist air, dissolve quickly in acids, very 
small crystal-fie Id effects, little dependence on ligands, reaction with oxygen is slow at roam 
temperature, react with X, S, H, C and N upon heating, alt are radioactive due to instability, in the 
Lanthanides, there is a decrease in atomic size from La to Lu. This decrease is known as the Lanthanide 
Contraction, lanthanides important ores we mcmazite (mostly the lighter lanthanides), Kenotime 
(mostly the heavier Lanthanides}, Euxemte (contains a fairly even distribution of the lanthanides}. The 
actinides have following genera I properties; the energy in the Gd orbitals is lower in energy than in the 
5f orbitals so the 5f orbitals are not shielded by the filled 6s and 6p subshells, a small energy gap 
betv^een the 5f 7s 7 and 5P" 1 6d 7s a configurations, the energies of the 5f orbital drop rapidly with 
increasing atomic number.Plutonium (PyJ and Uranium (U) are used as nuclear fuels and in 
weaponry.Thorium (ThDz) is used as an incandescent gas mantle. The atomic bomb dropped on 
Nagasaki had a plutonium charge, Glenn T. Seaborg and his group at the University of California at 
Berkeleysynthesized Pu, Am, Cm, Bk, Cf, Es, Fm, Md, No and element 106, which was later 
named seaborgium in his honor while he was still living. They also synthesized more than 100 atomic 
actinide isotopes, 

MULTIPLE CHOICE QUESTIONS 
1. f * block elements are a I so calie d 

(a) Gun meta's (b) Coinage metal 

(c| Outer transition metals (d)Inner transition metals 

2 r f block element have foilowing general configuration? 

[a) (n-l)f 1 »(n-2)d M ns 3 ’ (b) (n-2)f- w (n-l)df*-W 

(c) (n-1 }f 1_M (n-l)d°" l n5 (d) All 

3, Lanthanides have_total elements and actinides have ’__ total elements. 

(3} 14,15 (b)14,14 * (c) 15* 14 - (d) 15,15 

4, The genera I elect ronic configuration of I a nth anid es is give n as? 

(a) «Ke]4f(b) 

(c) ([XejAt^Sd^Gs*} (d) ((Xe]4f t " u 5d fl_10 6s I ) 

5, The general electronic configuration of actinides is given as? 

(a) (ERn|5^- 1# €d*- l 7i a ) (b) ([RnBr^^ta 1 } 

(OHRnjSf^Gd^s 1 ) (dHlftnlSf^^ed^*?! 2 ! 

6, The main oxidation state of lanthanides is 

(a)+2 _ (b)+3 _ |c) + 4 (d)+2,+3 __ 
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8 , 


9. 


m 


.. r""" crjAW0 — 

Non- radioactive Id) Any one of above 

|d) All 


Aff actinides are 

(a] Radioactive (b) Very stable te) 

__ ore mostly contains the fight lantham es 

fa} Monazite {bj Xenotime (cjEuxenite 
___ ore mostly contains the heavier fanthamdes 
(a) Monaiite fb) Xenotime (cj Euxenite V7 

J_ore contains fairly even distribution of tenthanjde^ 


(d) All 


(d) + 2 , +3 

(d) +2, +5 


(d) + 2 , +5 


fa) rvfonasite (bj Xenotime fc) Euxenlte 

Jtl. The most common oxidation state of actinides is 
(a)+2 fb)+3 {c) + 4 

r 12, The oxidation states of lanthanides other than +3 are 
(al+1,+2 {b)+2,44 (c) + 4; +5 

13, The oxidation states of actnides other than +3 are 

(a) +M2 (b} +4, +5, +6 (c) + 4, +5 

14, Which of following has stronger tendency towards complex formation? 

(aj Actinides (b) Lanthanides (c) Both (dj None 1 

15, Which block elements are more electropositive in modern periodic table? 

^)s (b)p fc) d { {d)f 

16, Which block elements are Jess electropositive in modem periodic table? 

{a)s fb)p (c) d (d)f ' 

17, Which block elements transist between more electropositive and less electropositive element; 

{a) s (bj p (cjd , fd) f 

16- ____ is an dectronit configuration at Th? * 

(a) [RnjBf^d^s 2 (b) [RnjBf^s* 

fcj {KnjsFed^s* fd) [Rnisf^ed^ 

19. Why Th Is included in f-bfock ? ' . ; 

fa} According to electronic configuration (b) According to physical properties (c) Accent 
chemical properties (d) According to practical properties 1 


20. __ are first transition elements? i . . , 

fa} Ac, Rt (b] Ac, Re . fcjRf, La 

21. _are include in Lanthanoide series ? * 

(a) La to Lit (b) Ce to Lu fcj La to yb 

22. , general symbol is used to represent Lanthanoides ? 

(a) Ln (b)U ( c ) Le 

23. _____ are included in actinide series? 

fa} Th to Lr (b)Actolr (cj Ac to No 

24. __has very close similarity with Lanthanoides ? 

fa}Lr [b)Ce ■ ( c ) Lu 

' 25. Lanthanoides hydroxides basic proparities are 
fa) greater than AlfOKJabut fess than Ca|OH)i 

(b) greater than Ca(OH]i but less than A! (OHji - 

{c} greater than CafOH)j and AffOHjj 

fd) fess than CafOHh and AlfOHh 
26. Lanthanoides elements are separated on the basis of th 


fd) Y, Rf 
fd) Ce to yb 
fd) ti 

(d) Th to No 

fd) ta 


err 


27 , 


23. 


29. 


(a) chemical properties 
(c) physical properties 

_radioactive elements in Unthanodaes 

fa) Promethium (bj Lutetium 
__ is used in gas lighters? 


F u N P AM l NTAl COJJCE ^¥5 AJj J MCQs IN CH EMtSTHV 

(bj difference in basicity 
(dj difference in acidity 


fc} Vetter bium |d) Samarium 


(b) Pyrophoric Misch metai 
fd} Ceric compounds 


(a)Ce0 2 

(c) Gadolinium sulphate 

_is used as oxidijing agent in volumetric analysis? 

(a) CeOi fb) Pyro p horic Mlsch m eta I 

fcj Gadolinium sulphate fd) Ceric compounds 


30. 


is used in preparation of optical glass of camera having high refractive Index? 


(a] CeOi 1 fb) Oxides of lanthanoids 

(c) Gadolinium sulphate 1 fd) Ceric com pounds 

3 - 1 , _Is used to produce ve ry low te m perat u re by ma gnet i c fie I d ? 

. faj Pyrophoric misch metal fb] U fcj Th fd) Gadolinium sulphate 

32. _is the constitution of metals in pyrophoric misch metal? 

(a) ce*5Q%, ca-4D% r fe-10% fb) Ce-5094, La-40^ Fc*7%, other-5% 
fc) Ce-40%* La 50^ Fe-5K r other-5W (cfj Ce-40%, La*50%, Fe-10% 

33. If the radius of La ,+ is 1,06 A* then what will be value of radius of lu 5 *? 

fa) 1.61 A® (b) 1,42 A" fc) 0 85 A D fd) 2,054° 

34 . What is wrong statement for Ce? f 

fa) The general oxidation state of Ce Is +3 and +4 

(bj +3 oxidation state of Ce is more stable'than +4 

(c) +4 oxidation state of Ce Is not a variable In its aqueous solution 

(dj Ce [FVP behave as oxidising agent 
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PART ll: PHYSICALC. EMISTRT 


11 . 


- H.X..MMF MTAUOFPHYjlCA LCH ^STRY- _ 

Chemistry is a defence that deals with the properties* structure an fo 
Chemistry is based on the theory of atoms, makeup * ehw * f "«**& 

of chemical structure. An atom is the smallest particle preserving *^*™**«**^ \ 
Molecules are formed by the interaction of atoms, Consequent V- ^ em corijjJ^ 

atoms bonded together. This system, as an Integra! entity* has 3 new se P Parties, a m Q |^ c ^ 

.the smallest particle cf a material substance ratalnlng its tharacteristic chemica properties. *> 
pH is the measure of hydrogen ion concentration* (degree of acidity or alkalinity of a solution) jg 
reffened as pH value end is defined as 

pH~"log[H + ] 

pH is evaluated by Taste, Litmus paper, pH paper, Indicators, pH meter and r Poientiometric (uh ^ h 
method, pH meter is the most accurate method, 

pH -kpOH != 14 

Importance of pH measurements * 

pH has got a significance importance in various biochemical reactions such as 
enzymes digestion of food, etc. Different qualitative and quantitative analyses are carried ^ 
definite pH values. In agriculture* pH has a great importance Because soil is often tested tc 
whether bask or addle or fertilizers are hefpfulfor a particular crop, food preservation also req 
some definite pH values. 

Avogadro's Lew it he same condition of pressure andtemperature, equal volumes of all gasexaau 
the same number of molecules. 

Mole Is the amount of substance of a system that contains as many elementary entities as therein 
carbon atoms In, Q.01Z kg of K c, i.e., Avogadro's number (Na= 6.02 x IQ 21 ) of entities h termed au 
mote of substace 

For example, one mole of HzSO* contains 6,02 * 10 23 entities, 

Molar Mass 

The mass of one mole of a substance is called molar mass M. 

Alogadro Number (Nr*) - 

The collection of 6+02 x 10 23 entities is called one mole of a substance, and is called the Avd§k^ 
Number (Na, 

The moiar mass (MJ, the number of moles (nj, and the mass of a substance in gram (m) are relate 
one another by the formula 

n =• m/M 

Atomic Masses: The mass of an atom of an element in atomic mass unit. 

Atomic Mass Unit: , The l/12 th of the mass of carbon isotope atom (C-12) is taken as the ur*- 

mass. It Is called the atomic mass unit (amuj. 

Relative Atomic Mass is the mass of an atom of an element ai compare to the mass of carbonJJ 
tsotope atom with a mass number of 12, 


Absolute mass = Relative mass x lamu 

Molecular Mass is the mass of a molecule expressed in atomic mass units is called molecular 
The relative molecular mass of simple and complex substances equals the sum of relati«< 
masses of the atoms their molecules have. For examofe iho , i . q 5 . SU r ntve^'^ 

therefore the relative molecular mass of oxygen 0^32 ^ at ° m ' C maSS 
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Standard Temperature and Presmre fSTP) 

The temperature and pressure at which the volume was measured is required in order to 
mention the volume of a gas ft rs usual to give the volume at o *C and 1 atm. these conditions, are called 
standard temperature and pressure (STP). A mole of gas occupies 22,4 L at STP. 22,4 L is also reffered 
as gas molar volume at STP,. 

Limiting Reactant are the reactant that determine? the theoretical product yield in a given reaction is 
called limiting reactant 

Percentage Yield Is the amount of product that is formed during a chemical reaction when limiting 
reactant is completduy utllired is called the theoretical yield of that product. The theoretical yield 
(calculated from balanced chemical equation) Is hardly obtained, during a chemical reaction. 

Therefore, the actual yield Is expressed as a percentage by mass of the theoretical yield obtained in 
achemdal reaction and is called the percent yield. 

Percent Yield - Actual yield/Theoretical yield * IDO percent 
Concentration is the amount of solute in a given amount o f solvent. A number of ways are used to 
express the concentration. Molarity andnormality are commonly used units for the concentration along 
with molality, formality, mole fraction, percentage, parts per m kllion (ppm), parts per billion {ppb) etc, 
Mol 9 iity(M) is defined as the number of moles of solute per liter of solution, 

MoHarity -Number of moles of solute/ volume of solution in liter 
Molarity = Number of millimoles of solute/ volume of solution in mL 
MoJarity of solution changes with change in temperature, 

NormalityfNj of a solution is defined as the number of gram equivalents of the solute per litre of the 
solution. Normality is an intensive quantity and changes with change in temperature. 

N = No. of gram equivalents of solute/Volume of solution in litres 
Gram equivalents = mass of solute In grams/equivalent mass 
(})- r Equivalent mass of an element = atomic weight/valency 
0'} Equivalent mass of an acid = molecular weight of acld/basicity of acid 
(ft) Equivalent mass of base = MW/Acidity 

(iv) Equivalent mass of salt - MW/No. of cation xvalerrcy of cation 

(v} Equivalent mass of an ion - formula mass of ion/charge on the ion 

( v l ) Equ iva lent mass of an oxidliing age nt o r re d ucln g a gen t = Mo lecu la r ma ss or atom ie mass/N o. 

of electron lost or gained by ore molecule of substance 
No.’momy. and molarity are related to each other by 

Normality (N) = Molarity (M) * Molecular mass/Equivalent mass 
Standard Solution Is a solution of know concentration 

In volumetric analysts, the concentration of a solution is found by measuring the volume of solution 
that will react with a known volume of a standard solution. The procedure of adding one solution to 
another in a measured way until the reaction Is complete is called titration. Volumetric analysis is often 
referred to as titnmetric analysts or tltrimetry. 

MULTIPLE CHOICE QUESTIONS 

1. Which of the following contains maximum number of electrons? 

(a) l.GgCH* (b) 4.4 g COi 

(cj 1,2 COj Id) 1.8 Hid 

2, The percentage of oxygen present in NaCH Is 

(a) 1 (b> 8 

(c) 16 ' (d) 40 
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11 . 


12 . 




'■ ' 1.725 e of a metal carbonate is mixed 10 "* \° mL df **h 

NaOH are required to neutralise excess of the “'< d J cho0 ' e ,hc fect stat *ments 

ff) The equivalent mass of metaf carbonate is 13 

fir) The number of moles erf excess HCl is 5.0 x 10 
fJ j i) The e q ulvafe nt mass of meta I ta ^ ‘ s ' 

( JW ) The number of gram equivalent of HCJ used 1 to neutraliie metal carbon ate 

x io ^ ® 

fa) \l ill bf (b) l&iv 

.fc) i & fri (d) i,ii,iii 

Mass of 1 amu jpgrams 

(a) 1003 fb) 1.66*1(7" 

fc) 1,66 k io^ Jd) 2.008 

Copper forms two oxides cuprous and cupric oxides* which Ja w can be proved buth 
of Qj and O. in **% 

(s) Reciprocal Proportions jbj Multiple Proportions 

fcj Constant composition (d) Definite Proportions 

Mofar mass of Mg atoms is 24 g, What is the mass of one Mg atoms in grams? 

(a) 3.99 k iff 21 {b) ■ 6-02 x 10 i3 ■ , 1 

fc) 6.02 x 10- J3 - fcf} 3,99 * 10 ZJ 

The relative moJecufar mass of l3 CO is 27.9949. The relative molecular mass of «rrv- 
*) 47.9847 (b) 4S5B98 ^ 

(c) 43.9949 (d) 35 9949 ■ 

How many melesof AljOs will beformedwhen amixture of 5.4 gofAl and 3,2gof0jisha» 

7 7° * (b) 1/15 

!f’ U ° , . ■ W- VS 

[ " e „?° e ° * ml “ tUr ? ° f C0 and C ° ! rel,uires *’< 8 « I V 20 grams of NaOH in sdutict 
” mpJe ' e “ nveral ™ of 3,1 «» 00, into K«C0 5 . How many grams 0 f more 0 f Na o H *:M 

T Z COr,VerS,0n lnt ° NajCOj ff ,h * m “ Wre OM) ' s completely oxidized t0 CD, 

, W 40 g 

I? 1 S ° S ■ W) 80 g 

w 6 °f 6 <b) 6 m B • 

c 65 e ftf) 6 5 p 

,™5SSSS5 11 ***'““"-»« 

(b) 0,7 dm 3 of 0.S M V.tSQ^SQ^AHzO 

fc) 0.fl dm a of 1 M Cr2(S0«) Jr l8H;0 
(d) 0.3 dm 3 of 2 M NaiSOilOHjO 

How many grams of KCf must b e added to 7S n * „r u ^ t r h3 t 

molal (m)? 75 0 e Hj0 to praduce a solutron th 3 

M 125 S >.s 

(cj 33,1 s / b 

B has two isotopes l0 B fl 9 %\ / R1 Tt S 

(a} 10.81 B (81 *»• Tbea ^ic mass of Bis 

(c) 11 . ,h ' 10 s 

___23.1 jl 

O rNTERMATJ OtfAL SGENTlf JC 0 RGAMZA1IUIV (w^ -■— _ 
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14. 


IS, 


16. 


17. 


.IS. 


19. 
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21 . 


22 . 


23. 


24. 


25, 


26. 


FU HOAMtHTAl COWCCP rS AINQMCOiin CHCWlSTflT 

Cor(c) HiSOg is 93 % by mass and has density of 1.34 g/cm*. What volume of conic) add is 
required to make 5 Jit re of 0.5 M HjSQ* solution? 

(a] 250 cm 1 , fb) 136 cm 4 

fc) 136 L (d) ■ 13.6 cm 3 

A metal displaced 16.9 ml of H 2 in standard conditions from an aci(d) What volume of Nj Is 
reeded to combine with this amount of Hi IntoNH*? 
fa] 3,4 mL (b) 5.6 mL 

(c) 11.2 ml (d) 10.23 ml 

The maximum number of atoms are present in 
fe) 16 g 0-0 , (b) 16gO s 

■ fc) 16 g 0 fd)All contains same number of atoms 

After 25 mLof 0 02 M Ca(0H)j Is mixed with 25 mlqf 0,2BH M HClO*,Then the concentration 
of OH’ 1 is 

fa) 0.116 M jb] 0.058 M 

(C) 1.45 « Iff 1 M (d) 2,30 k Iff* M 

The mass of ferric oxide that will be obtained by complete oxidation of 2 g of iron Is (atomic 
mass Fe ■ 5GJ 

fa] 2.86 g , lb) 4.96 g 

W 186 E (d) 3,86 g 

2 L of N; and 2 L of Hz on complete reaction would give ■ -litres of NH j 

(s) 10, l (b) 1.0 L 

(c) 4.01 | d] 1.33 L 

Which of the following weighs most? 

(a) 32 g oxygen 

(cj 0.5 M of Iron 

The molarity of a 500 ml solution containing 4g riaOH [Mol mass - 40) is 
(a) 0.4 jb) a3 

W 0-2 (d> 0.1 

, , 01 concentration term I: used Jn respect of standard solutions? 

8 “o' 8 " 1 * ' [bl ppm 

< c) Mol8r, '» . Id) All of above 

tolution? S0 Uti ° n of Na0H “"tains 1000 mg of the solute perhowmuchof the volume ofthi 

j 8 } 10 ’ (b) lmL 

(e) 1000 ml (ct) 100 mL 

for 1 Ct 34 | f t . oll j ,lc " s of sulphuric acid will exactly neutrallie 25 ml of 0.2 M NaOH' 

w 25 ml of 0.2 M solution * ( b ) e*-«i 


(b) 

(d) 


3 g atom of nitrogen 
3:01 k 10 2J atoms of carbon 


oiel ^ 12.^LomM°sdXn 

40 ‘° F "■ Wh * Wl " b ' th * dlf,er ' n “ 

(a) 0.01 

(c) Zero 

The normality Of2.3M H 2 S0 4 solution Is 
(aj 0.046N 
fc) 0.023N 


(b) 

0.02 

Id) 

0.05 

(b) 

4.5N 

m 

0,23 N 
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27* The pH of water is 7 at 25 e C. Jf water fc *° 7t> ^ wh ' tf> 0 1 e olj °wi n g s ^ 0 

(aj pH wiif irtcrease 
fb) pH wNJ decrease 
f c J pH will remain constant 

(d) Concentration of H + wilf Increase and OH wiff remain same 

The number of gram equivalents of the soiute per dm of the solution is called 
fa). Molality (W Molahty 

fc) Formality (d) Normality 

Which of the following solutions has highest normality? 
fa) in H 3 PO 4 

fh) 0.5N H 2 S0 4 

3 


u| db t 




37, 


28. 


29. 


32. 


33. 


3 4. 


35, 


36. 


6 g NaOH per 100 cm’ 
3 


30, 


31, 


fc) 

fd) SgKOHperdm 

How much amount of NaOH is required to prepare 100 ml of IN solution? 
fa) 40 g (b) 4.0 B 

(c) 20 g ' (dj SOg 

The pink coFourof phenoFphthalein in basic medium Is due to the 

(a) anionic form H * 

f&) Neutral form 

ft) Cotionic form 

(dj OH ions of the base 

20 ml of an acid solution is neutraFfced by 10 mLof 0 . 2 N base. The strength of acid solir:: 
fa) 0,4N (b) 0.3N 

(c) 0.2 N * (d) 0.1N - 

The pKa of an acid having ionization constant 1 x 10 5 is 

(a) -S fb) 10 

( c ) 9 . id) -9 

A 1D% solution of sucrose contains 10g of sucrose fn how much volume of the solution 

fa) lODO mL fb) 100 ml 

M 10 mL fd) 1 ml 

The pH of a buffer solution containing an acid and Fts salt Is 

1 JA| 

jpKa-fogj^- 

. |A| 

pKa + log -jjy 


38. 


3^- 


40. 


41. 


fa) 

(b| 

(c) 

fd) 


_ u fS| 

pKa + log 

151 

log pKa + Fog 


The number of mole 5 of solute dissolved in 1000 gram of the solvent Is called 

9 (bJ Mo| erity 

(c) Pormaiity (4 Mole fraction . 


rUftiOAMEWTAL CONCEPT S A N&MCOs in CHtMlSfRT 
The pH of a buffer soFution containing a weak base and its saFt can be related lo pKb as 
ISf 


(a) 

{b} 

w 

(d) 


pH = pKb - log 


|A| 


pH ^ 14 - pKb - Fog 


JSJ_ 
IA | 


1 ^ I u ,S| 

pH-|pKb-J ^IaT 

pH = pOH - pKb+ log 


ES| 

|A| 


The number of moles of the solute dissolved per dm 3 of the solution is called 
(a) Molarity |b) Molality 

(c) Normality |d) Formality 

The number of formula weight of the solute dissolved per dm v of the solution is called 

(a) Mo Je fraction (b) Molality 

{c) Normality (dj Formality 

Which of the Following will have the largest pH? 

fa) O-l N Hd 

(b) 0-lNCHjCOOH 

(c) 0.01 N NaOH 

(d) 0.1 N NaOH 

A 2M solution of H 2 SQ 4 would have how many moles of H + ion In one liter? 

(a) 4.0 (b) 3.0 

{c) 2.0 jd) 1,0 
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12, ATOM ft 


M AL | ST RV 


_ _... y,.r*svi«<’<"K" terundcr,he «5S 

MTtFwnics [j the a branah of *£5***** « ( ', j! ^,'“1 Mechanicsand Q^ ,um 
of fortw. Two main branch.s of inedHnlK a re (rld proves an »«urale nn 9ans<1| 

Newtonian Mechanics is basacf on hev '~°" 1 n(1tsess ine ortlnafy'' eloe '" es ’ , h rt of 
determining .he motions of bodies (In daily «M P““* eq pat Ion, It Is a method of fnaerpretj 
oar turn Mechanics Is based on the SehroendM*' ^ mrtlw) pf electron and nude, wi thin 
physical phenomena occurring on very small scale ie-g» 

atomsl. .* .„ dri£r e,. units, only whole numbers of which cap 

The quantum theory statea that the energy aaisla 1 n T “' s ‘ ua|ltunl(> feleetromagnetlc radiation lia|| M 
exist; each unit is called a quantum (plural 'quants ^ Theq , „ ro difCt of PJsnck H s constant and ^ 
photon .The energy of electromagnetic radiation Is given by me pro 

frequency of fadlition. mB c han \& t it tan only have certain 

A quantity is said to be quantity If, In accordante with quantum m 

discrete values. Such a quantity cannot W continuously. 

Photoelectric effect and Compton effect ^ w h en a i, eani of V f s jt,| e ^ 

The emission of electron from a dean me^ 

ultraviolet light fairs on it. This effect is known ^P^e'^r c e ^ , f sh[fted t0ward 

When a beam of Fight strikes on ah "t of incident radiation. This 

lower frequencies. This shift of frequency is independent 

behaviour is called the Compton effect. 

Wave mechanical model of the atom ‘ . t f th e i ertrftn 

The wave mechanical model takes Into account the waveard particle nature of the electron. 

This model was proposed by an Austrian Physicist E. Schrddlngef in 192 S.Schrod.nger wave equate, 
describes the wave motion of an electron along one and three-dimensional am. This equation Is used 
to calculate energy and wave function of electron and other small particles, In a one- imensjona. as 
well as in three-dimensional bos.This equation introduces the concept cf atomic orbitals, energy lever, 
transition between the various energy level etc. 

Important applications of the equation are: 

1, This equation has been used to calculate the energy and wave function of a particle such as 
electron In a one-dimensional box, 

2. This equation can be used to calculate the energy and wave function of 3 particle In a three- 
dimensional bqx. 

1. This equation has been used to derive an expression for the energy of an electron In H-atom. 
4- This equation Introduces the concept of atomic orbital* 

In wave mechanics, electrons are treated as three-dimensionalstanding wave systems represented by 

a wave function, v,the magnitude of which represents the varying amplitudes of the wave system at 
various points around the nucleus, 

Whan an operator oparates on a function and the same funcWon la reproduced with tome numerical 
va ue or constant, then thtr unction is caled ef|tn function end numerical velue la called Its el(»" 

A function It said to be normalised wave function If It mbflos the following condition ‘ I 

* * 


a 


IT dr i 


Sue!, e condition Is caHed~no,mallr„|a n o(th , 


Itit vwavs fun’Ctlo-TiS 

.equal to zfirtJj. 


p rt h 0 ^^--- : ' 8, ‘ heproduc,of,wo 


different wave functions is 


-KC 


fjypVq 


<J T ^0 




. „ „r its components ir quantum 
Quantum luimb-eri soecifv the state of a system 

integral or half.Integral numbers ** h * by f Q ur quantum numbers: 

mechanics. An electron withini an a om P level In which the e et 0 ( hst shell. 

The principal quantum number n MM and multlpli c, y of reference ,c a 

The aiimuthal quantum number.'^ determines the oriental,or, of orbital With 


0JHTEA NATIONAL 


*™***mmiSBS 


wav* function, 


the four quantum numbers. 


t, the electrons would prefer to 


What Is Hund's rule: If there are se ^ live l^the same orbital and leave the 

reside in separate orbits and remain unpaired rather 

D^flne Auftau princTple The orbitals are filled up In order 


of Increasing energy. As a working rule, 3 


1. 


2. 


3a 


5, 


Which is the correct order of wave length of the following radiations: infrared, ultraviolet. 

rad I a waves. X-rays and visible light? 

(a| X-rays > ultraviolet > infrared > visible > radio waves 
(&} X-rays > ultraviolet > vlsl b I e > infra red > radio waves 
(c) radio-waves > Infrared > visible > ultraviolet > X-rays 

{d} X-rays > radio waves > visible > ultraviolet > infrared 

Which of the following statement Is not correct according to Dalton's atomic theory. 

{a) Every element consists of small particles called atoms, 

(b) Atoms of same element are alike. 

jc} Atoms of the same element have same mass, 

{d) Atoms are destructible. 

Which of the following statements is not correct regarding the electromagnetic spectra? 

{a) Cosmic rays have shorter wa vdength th an rad io waves, 

(b) X-rays have smaller wave number than cosmic rays, 

{cj The velocity of X-rays Is more than that of microwaves 

{d j The frequency of microw aves Is I ess tha n that of ult ravlol et rays 

Matter is regarded as being made up of particles, each having a certain mass Is a statement of 

which branch of science 

{a} Quantum Mechanics (bi Classical mechanics 

W Wave mechanics fdj Chemical kinetics 

Which of the following statement Is not correct about the black body? 

(a] A black body absorbs all the radlaikm falling on It, 

^b) It also acts as perfect radiator when heate(d) 
t The radiation emitted by body Is independent of temperature* 



Scanned with CamScanner 










a. 


9. 


10 . 


n. 


12 . 


13, 


14, 


15, 


fUNOAMEN T fll CON CI PTSAN P>N CHfM^ T H T 
(d) The radiation emitted by body Is independent of nature of material 
6l Which of the following statements is not correct regarding the electromagnetic radiation? 
fa] Radiation can propagate through space with the support of medium. 

(hj These are produced by the oscillation of electric and magnetic fields, 
fcj These travel with same velocity, 

fd) These a re cha racterii ad by wavelength, Freq Ltency and energy. 

7. Wh Ich of the following statements is wrong with respect to cathod e rays? 

(aj The rays Carry a negative change 

[b) The rays produce a mechanical effect 

fc) The charge/mass ratio is smaller than t he positive rays 

(d) The charge/mass ratio is Independent the nature of gas 

According to Maxwell's theory the energy carried by an electromagnetic wave Is proportional 
to the square of wh at 

fa] Wave number fb) Frequency 

fc) Wavelength J (d) Amplitude 

Which of the following observations is false about the phDtoerectrlc effect? 

fa) The threshold frequency Is different for different metals. 

fb) The number of photoelectrons ejected from the metal surface depends upon the 
intensity of the Incident radiation 

fc) The threshold frequency is the same for all metals 

fdJ The kinetic ene rgy of ej ected efectrens is independen t of the intensity of rad iat Ion 
Which of the following statements Is not correct with regard to Rutherford's nuclear model cf 
an atom? 

(aj An atom consists of a nucleus surrounded by electrons revolving around if, ■ 
f b J The n umbe r of protons a nd neutrons fothenucleusofan atom are always eq ual, 

fc] The nucleus is extremely small as compared to the atom, 

fd] Most of the atom ha 5 empty space. 

The units of wavelength in common use are; 

|a) rtm (b) cm 

a 

W ^ (d) Afi above units 

The radiation of wavelength 3 SO nm falls in which region of the spectrum, 

[a) Visible region fb) Micro wave 

M Radio wave (d) ultraviolet 

Azimuthal quantum number defines 
(a) Shape of the orbital 

fb) Spatiai distribution of the electron 

fc) Or f en lation of a n orbital 
(d) Energy of an orbrral 

Which of Mie fo llowrng rel*l«ns between wave length, frequency and speed Is correct? 

f a '-'* c A (b) exileV 

^ =c [dj Afl are correct 

Which of the following statement fs not correct about the quantum theory? 

fa) An oscillator absorbs radiation continueusiy. ^ 

fb) An oscillator absorbs radiation discontinuousiy. 
fcj An OKl/fator emits radiation dfscontlnuously, 


16 , 


17. 


IS. 


19. 


20, 


Zl. 


22, 


23, 


24. 


25. 


26. 


pyy rtflWJHTAl CQNqPTS A 

fr» An oscillator x^J^^r^sattarerTby^cr^Wl*!* th^wavelenglh of the 

s in 

wavalcngth or frequency of the scattered radiation * known as 

tlthvelocity v around the nuclear charge 
Ze describing the circular orbits the potential energy of the electron Is 

fb) 2 eV . 

2. 


ia) 


Ze Z /r 


m e Jf 


|c| -ZeV 

7 he designation of an orbital with r»-4 and i-1 is 
(a) 4s (b) 

fc) 4d W A1 

which of the following statement Is wrong according to 6 ohr,s theory? 

[a) Electrons can move a round the nucleus in definite paths called orbits. 

[b) These orbits do not radiate energy, 

(c) These orb its are called moving orbits. 

(d) During absorption or emission of energy, Planck quantum concept is obeyed 

Which is the correct order of wave number of the folio wing radiations: Infrared, ultraviolet, 
radio waves, X-rays and visible light? 

(a). X-rays > ultraviolet > infrared > visible > radio waves 

fb] X-rays > ultraviolet > visible > infrared > radio waves 

(c) radio-waves > Infrared > visible > ultraviolet > X-rays 

fd) X-rays > radio waves > visible > ultraviolet > InTrered 
The de Broglie relation ship can be expressed as 

(a) h*A/mv fb) h» 1,/mp 

fc) X-h/mp (d) 

Which of the following conditions Is incorrect for well-behaved wave function? 
fa) Wave fu net ion mu st be fin Ite 

(b) Wave function mu st be sing le valued at any parti cular poln t 
(C| ■ Wave function must be positive 

(d) Wave function and Its derivative must be continuous 

f' ISe ; h b " e S j4 llr, "^ ,nt y ^nciple precludes the exec slmuHenecus 
charge density and probability (b) 


(d) Velocity a id energy 
The radius of the nth Bohr orbit Is given by 
fa) 4n 2 me 2 /n 3 h 3 ■ 


(d) 


measurement of 
PosHionandmomentum 
Ch srge densltyand ene rgy 


|c) 4n 2 me 2 /n h 


(b) 

(*) 


n 2 h 2 /4it 2 me 21 


2 rt 4 e 3 /n h 

t can have the values 
0 , 1 ,. 2 and 3 


fc) 1,2 and 3 only , 

WhIth of the following state, 2j A and fi Only 
(a. Energycf,he clear™ ZZm"**” “ 

°* ,he e "« ra " >- •• be de t er m , ned 


(b) 
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3S. 


The p^s-itlOrt afld ve L to 

sjmurtan^DLJsly etecfJBnS &n b* e * p a ^foau principle . 

rssssr— • i*,>s£5S?— .. fc 

asss—-j '»-r 

The maximum rummer £>r {b) 2; J 

(a) 2 in each |d) ?|3^ , 

r, “?• 

fa] Ax. iP * iV^it uj irn, AP * 

{c) Ax, Am * h/2x t0 another in several redox reactions as w 

The movement of an electron from m . wh lch phenomenon? 
reactions, at the electrodes has been P ccmptOJi effect 

(a) Photoelectric effect- • WBnel(WMt 

- fcj Common Jon effect. 11 

Magnetic quantum number specifies 

(a] Shape of th e orbital * 

(b] iparia I distribution of the electron 
[cj Orientation of an orbital , 

(d) Distance of the orbital . 

If uncertainty in the position of an electron Is iero, the uncertainty In Its momentum willN 

(a] Zero ft 3 ) >h/2Jt 

fcj <h/2n (d) infin^ 

Which of the following orbita Is does not make sense? 

[a) 6f fb] 7s 

(cj 2d (dj 5g 

Energy of atomlc orbitals in a particular shell fs m Che order of 
a (b) s>p>cT>f 

W |<t| , <p<(kf 

The designation of an orbital with n * 4 and M Is 

3 45 , (bl 4p 

j*| 4d (4) 4f 

The Schrodlnger wave equation for a particle *u c h at .u » . *i i fi^id V ln^ 

dimensions Is (where Un lymbik have the[r usual m^rinoj^ n * P ' 

(el 

ft) O v/ax +^v/5y J + 5 3 y/a z 2 + 8lI 2 . 

W *W +e*v/sy 2 +a I ¥ / aE 2* 1 ^ rri . 2 v,v=0 

(d) (E-VJ V = o 

A wave function Is acceptable only if;, /h f E “V) V = o 

fa) Is continuous T 


39. 


40- 


41. 


42. 


43. 


44, 


45. 


Oss +1/2 


’ cvnv-iiTm ^ ^j| jibove 

fc) Istiillte f QuantU rti number Is possible? 

Which of the following set of q ^ n = 4 P f^ 04 rn = 

[ a ) n « 4# / =0. m * +2 s = ^ H 

S .ediownee, 

[c! The velocity of X*rays is more 

t'v ),frequency tv >.nd*P«<>>* 

correct? _ 

— v fb) v 

(a) vs c 

c ‘ . {d) _ v-7 

fc) V * ” ' f a . 

which oMhe,allowing slatementsls net re, * v ° nI “ QuantumT, ' e0,Y? 

Radiant enerflv ls n0t absorbed or emitted continuously. 

The energy associated with photon of radiation is directly proportional to the 
(cj Radiant energy Is emitted or absorbed in the form of small packets of energy. 

(<J) The qu antu m of I ight ene rgy is called photon. 

The Schrodirger wave equation for an electron, in 3 potential field V, in three dimensions is 
(where the symbols have their usual meanings) 

aV 


i 

C 


(a) 

(b> 


(a) 


(b) 


(c) 


(d) 


i t o, 

&K 2 V 


2 

Bj? m 


5x z 

5x 2 

*2 


V 

£v 3 
=2... 




e« 2 + 

2 ' 
h A 

di 2 

S7r 2 m 

h 3 

&L. 

8rr 2 m 

dz 2 

h 

■ j + 

dr 

3n 2 m 

h 


(E + V)n/ = 0 


{E - VJv - 0 


ft + VJv = o 


■ V)v - 0 


mass numbers. 


Isotopes are atoms whose nuclei have the same atomic number but different 

Snaut”" " UTnber ° f ” 3nd 3 mSK nUmbEr ° f 35 ‘ How ma,, Yelectrons 

|a)34 • lb)3S W1B , M „ 

(.r'Sneh"^"" meCha " ta "" thermodynamic Is • 

{b) Kinetic theory of gases 

{cj Statistical ther mody n am l cs 
(d) Spectroscopic analysis 
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46. 


47 . 


40. 


49 . 


SO. 


51. 


51, 


53, 


^ &aSalD f^ZZer^^ e ^ numbers in a neat,,, 

,irs of (undanientJ 1 particles are r 


Which of the following pairs' 
atom? 

(a) Electron and neutron 

(b) Proton antf positron 

(c) Electron and proton 

(dj Mention and proton „ ae t simultaneous measurement of 

Heisenberg's uncertainty principle predudes the erect Mm 

(a} position and momentum 

(b) velocity and time 

(c) velocity and energy 

(d) charge density and probab^ty 

The Schrodinger equation when solved for any system gives * 

(a} The energy function 

(b) The polarizability " 

(cl The mean forte path 

(d) The wave function ' 

The branch of Physics that mathematically describes the wave properties pf electron in 

atoms Is called 

(a| Statistical Mechanics 

(b) Chemical Statistics 

(c) Quantum Mechanics 1 

(d) Thevnodynarmies 

Zero period energy of an electron in one-dimensional box is given by 

(a) 

7#ma - 


E= n 2 h 2 /8ma 2 
E = ti 2 '“~ z 
E = 2h 2 /Ema Z 


54. 


55. 


tb) 

W 

{d| E = h/8ma 2 

Visible light is just a portion of radiation emitted by atoms. Which of the following statements 
Is not related with visible light? 

[aj The wave number of light Is directly proportional to its wave length. 

{bjVisib le Ugh t is el ectrn magn etfc in nature, 

{c I It irave! s with the spe ed of light . 

* (dj it is a wave. 

Which Ji the correct order of wave number of the following radiations? 

{aj X-rays > uv > visible > infrared > radio waves 
{b] X-rays > u v > inf rare d > visible > radio waves 
{c) X-rays > uv > ra dio wa ve & > vis ible > inf rared 
{dJ X-rays > radio wave &>uv> visible > infrared 

The principal quantum number determines the overallof th„ „.v. . j the 

electronwhen i, is associated with the orbital. Unsay have^es 

{a) n = 1, 3, 5a infinity 

(bf n = 1 , 2, 3, 4, infinity 

(c) n = S, 10,15,.... infinity 

fdj n = 2,4,6,^* infinity 
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57. 


SB. 


59. 


ftinopMrwTAkffl Nqpu pwojdcmmaiHBtam 
Which nftheioiiowi^r/functioncornbinTt.nJwc^eid ei £ n vaipe 

t aJ d/d*(sinxI {^} 0 

W hldsCfthri o Now i np conditions is incorrect for weil behaved functions W? 

(a) y must be positive 
fb> w must be rwmialiied 

(c] v must be single valued at any particular point. 

Two Esownk nudcideXandV have mass numbers 35 and 37 respectively. If the atomic number 

of X is 17, the atomic number of V w nl be 

(ai 19 tb) 17 

c ia : W 15 

Which of the following phenomena is not explained by the classical mechanics? 

(a) Blackbody radiate M Photoelectric effect 

jc} Atomic and molecular spectra All of the above. 

An electron In an atom or molecule can jump from lower level to higher level. The wavelength 

of light absorbed is related to the energy gap between two levels by following expression 

(aj A£ = hcA . (b) AE = hc/v 

[c\ M = ho td) Ch = AE 

Which of the following expressions represent the deBroglie Equation? 

k i i i a ■ 


la} 




M . rav 

M X K L 


(bi h-x 


{dj X=hv 
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13 P STATES<5f MATTERS 


laf—-*»*l«**«r*-' ^^UK w^Propo^l—.1 toth* pT^v 

or««ure. the volume (of certain mass) of a gas Is direct!', 
prao 3 rtionaI to the absolute temperature- 

Avogadro-s law states that equal volume* of all the Eases contain the same number of molecule^ 

the sa m e conditions of .press ur e and tempest u re 

ideal gas law fe expressed as PV ■ nHT 

wiie/e R fs gas constanta P U pressure,!/ is volume of gas T is temperature. 

Different units of gas constant ( 

r± e£l4 Nm K -1 mor 1 = S-314JK -1 mol" 1 *0.0821 litre atm IT 1 mol" 1 

*1.987 cal jT^mor 1 . 

Dalton's law of partial pressure 

The total pressure exerted by a mixture of gases in a definite volume Is equal to the sum 
the partial pressures of ail the gases, which woidd «ert by each gas If present alone In the same volurr E 
at constant temperature. 

Graham ’j la w of dlffusi on 

The rates of diffusion of different gases are Inversely proportional to the square roots of th« 
densities a t n nstent re mperature and p ressure. 

Important postulates of kinetic theory of gases 

Gas consists of large number of tiny particles called atoms/molecules. 

Gas molecule? collide with one another and with the walls gas molecules of the container. Th[ 
collisions are perfectly elastic between the molecules and with the walls of the container. 

The volume the gas molecules Is negligible as compared with the total volume of the gas. 

Her ween the gas molecules, there ere no forces of attraction Or repulsion. 

Mean or average velocity of gas molecules is defined as the sum of the velocities of all the molecule! 
divided the by total number of molecules. Mathematically, 

U1 + U2+U3+.+ U n 

u = -n- ■ 

Hoot mean square Velocity is gFven.by the following equation 

2 2 2' 2 
2 uj '+ u; +Ui +.+ u n 


u = 


Where u Is the mean square velocity. The square root of the mean square velocity is Know* 
as root mean square velocity, 

JVTost prob.ibre velocity is the velocity possessed by the maximum number of gas molecules at a giv® 1 
temperature, ■ - 

Relation between molecular velocities 1 
It has been found that 

Mean velocity, ~u »*\/“7 

V UM 


fjRT 

Most probble velocity, 
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fig 

Root mean square velocity, M 


Thus 


, . u „ * 1.00 : 0.M : 0.S2 

Vrms ■ t* r ^mp 

Most probable velocity * 0.A2 * ^rms 


Ave ra ge velocity * 0.92 * u r m s b t ee n two successive collisions. 

Mean free path ,h, ave,.^ b. a of a *as p« ^It tinne pet «t 

“ ^^.—-—•—* 

bo,^N enerfv (Mri W - te e< "‘ , ’' y 

^ as the qu „ tlty of heat « r a l« th* 

Specific heat capacity of a suos.anci- n 
temperature of 1 g ^ that substance through J C or 
The molar heat capacity Is likewise the 


5rT£» - w *• w—" o,lmo 


Le of 


substance by l fl Cor IK, 

relation between Cp and Cy 
Ideal and non-ideal gases 

Gases which obey gas laws 

ideal gases. 


,-C, 


under all conditions of temperature and pressure are termed as 
Gases which show deviations from ideal behaviour are called non-ideal or real Eases. 

^ ^ 17 -v 

is negli wblv sm all as co m pared to th e total volume of th e e a % and the molecu Les d o n ot exe rt 
attraction on each other. But In reality both these assumptions are wrong. All gas molecules have a 
definite volume and exert forces of attraction. 

Critical temperature is the temperature above which a gas cannot be liquefied and below which a 
continuous increase of pressure would result in the Liquefaction, of a gas., 

Critical pressure is defined at the pressure required to liquefy the gas at the critical temperature is 
tailed critical pressure. 

N.T.P.or S.T.P: Normal \ standard) temperature and pressure. A pressure of 101325 Pascal and a 

temperature of 0°t; standard conditions under which volumes of gases are compared. 

Liquefaction of a gas 

A gas can be liquefied by applying high pressure and Low temperature. Compression of the gas 
brings the molecules closer and a decrease in temperature, reduces the kinetic energy of the molecules. 

The principle involved in the liquefaction is; A gas must be at or below its critical temperature 
lower the temperature below the critical value, easier would be the liquefaction.The gas is coolec 
either by doing external worker by expanding against the internal molecular forces. 

Applications of liquefaction 1 , liquefied gases find numerous applications in many fields, Fo 
example. 

It Is possible to obtain high vacuum by using liquefied gases. 

Liquid chlorine has almost replaced bleaching powder. 

Liquid oxygen when mixed with powdered charcoal and detonated can be employed t 
preparing explosives. • 
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Absolute tero , . . _ 

It is the lowest temperature theoretically possible; the zero of thermo >namic empera ure. 

FK-273,15°C= 459.67^. 

Effusion of gases 

The passage of gases through small apertures under pressure Is called effusion of gases. In 
diffusion, molecules of ali gases move freely and tend to distribute themselves equally within the limits 
of the vessel enclosing the gas. 

Addictive properties are the sum of the corresponding properties of the individual components of a 
system are called additive properties. Mass, volume and molecular weight. 

constitutive properties depend primarily on the arrangement Df atoms in the molecule and to some 
extent on their nature. For example, surface tension, optical activity, viscosity etc. 

Vapour pressure and effect of temperature on it 

It is the pressure exerted by the vapours In equilibrium with tbe liquid at constant 
temperature. 

The vapour pressure of a liquid increases with rise in temperature. 

Boiling point of «liquid 

it is the temperature at which the vapour pressure of a liquid becomes equal to the 

atmospheric (or external) pressure. When the external pressure is one atm, the term normal boilinp 
point Is used. 

Viscosity 

The resistance to flow Exhibited by liquids and gases is known as viscosity, Because of this 
property some liquids fiow slowly than others. 

The coefficient of viscosity, ti may be defined as the force per unit area required to maintain 
umt difference of velocity between two layers In the Liquid unit distance apart. The unit of viscosity h 

dynes cm ^ s and is Known as poise. In 51 units, it is expressed In Nm' 1 s dr kgnT^s' 1 which is equal 
to 1 pascal second 

1 kgnT 1 s -1 * 1 Pas 

The viscosity of a liquid Is measured with the help of apparatus known as viscometer. The 
viscosity of a liquid decreases with rise in temperature. Due to rise in temperature, the IntermolecuLaf 
forces become weak and viscosity decreases. 

Measurements of viscosity of solutions have been used in the determination of molar masses 
of polymers by using he foil owing empirical relationship. 

Ini * Kiw a 

here M n the molar mass* V and V arc constants depending on the solvent, polymer and 
temperature. 

Difference between relative and specific viscosity 

If T, and no arc the ^efficients df viscosity of the solution and the pure solvent at the same 
temperature, then the relative viscosity is defined as 



The specific viscosity T|sp^ is- defined as 

n-t] 

Hsp ■ Hr ” 1 = “T" 

no 


FUNDJlMSNJX L CONCEPTS AHP M C Qi IN CHtMISTRV 

Rheochor may be defined as the molar volume of a liquid at a temperature where Its viscosity is unity. 


R--n 1/S 
D ’l 


Use of rheochor as an additive and constitutive property in elucidating the structure Df 
compounds has met with littk success. 

Surface tension i s a measu re of cont racting tendency of a liquid, an d is defi ned a s the force i n Newt on's 


acting at right angles along the surface of a liquid one meter in length. It is expressed in Nm 1 or dynes 
cm -1 and is dented by y (gamma), 

Example: Liquids drops form spherical shape due to surface tension. Every liquid tend to 
mini mile its surface area and since a sphere has the smallest surface area for a given volume, so a tiny 
drop of liquid would assume a Spherical shape. 

Intermolecular forces and properties of water 

The rise or fall of Liquid levels In a container depends on the interactions between the liquid 
surface and the wails of the container. If the intermodular forces between liquid molecules are 
weaker than the forces between the liquid and the solid surface, the liquid will rise and wet the solid 
surface. If the solid-liquid interactions are weaker than the inter molecular forces in the liquid, its level 
will fall and the liquid will not wet the solid surface. 

When two immiscible or partially miscible liquids A and & are in contact, then the force 
operative at the surface of separation between the two liquids is called the inte-rfadai tension and is 
denoted by fa(b) 

.There are many methods which can be employed for the measurement of surface tension. 
Two of the commonly used methods are (a) capillary rise method, and fb) the drop weight method. 

Surface tension decreases with increase of temperature and vanishes at the critical 
temperature. 

Pa rather is defined as the molar volume of a liquid at a temperature where its surface tension is unity. 
It is an additive and constitutive property and is used to get informal!pn about the Structures of 
compounds. 



The degree of polarity of a molecule can be expressed In terms of dipole moment. It is the product of 
magnitude of charge and the distance between them and expressed as 

p-qxr 

Two methods normally used to determine dipole moment are: 

The vapour temperature method* and 
The refractometric method 
U nitsiThe u n it of d ipole moment Is Debye. 

— IS 

1 D ■ 10 esu-.cm 

Dipole moment gives the information about the geometry and shapes of molecules. The measurement 
Of dipole moments also gives an Idea about the extent of polar character Of a chemical bond. 

Electrical polarization 

Under the Influence of ait.electric field, the electrons are attracted towards positive plate and 
the positive nuclei towards negative plate. Under these conditions, there will be an electrical distortion 
of the molecule to form an electric dipole. Such a distortion is called electrical polarization or distortion 
polarization of the molecule. 
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soud MM! 0 lin.W^ th> coiBt1wwl stomSj mMglt or ton, h*» na t™r»l,tory mettor, 

^ ar-^r.aeTT^b^th el^ dSw !t»P« il>d »"<( =>'» thl * 

ot ”“** °' 5, ™ CtUra ' ““ (i " 0mS ' 

i0 " ! ° r th. structural units (atoms, ions «U» ard arrar^d to a Mink* pattern 

eSS±3sasa=aassaasss 

*****“ Iwtropk subsides have the »m* value for any property In all directions. 

Anisotropic substance* have different value of a property in different directions. 

Crvsial h defined as a homogeneous portion of a solid substance In which the atoms or ions 
are packed do^y (ftgether in such a way that the total potential energy is at a mLnlrmim, 

Crystal lattEce or space lattice is defined as a ItiB^ty ordered three dimensional structure 

formed by atoms, ions or molecules. 

Unit tell is the smallest building unit of the crystal, A unit cell 3n three-dimensional l^t,ce is 
charactered by definite length? and angles between them. The simplest unit cell having the lattice 
points atthe corners is called a simple or primitive unit cell. The unit cell, when It contains more than 

one lattice point Is called a non-primitive or multiple unit cells. 

ersvais showed that there are M different unit cells to account for t^e lattice points at the corners of 
tfie unit cell as well as those at the centers and some of the faces. These 14 unit cells or space Lattices 

are Vnown as B rival* lattices. ( 

crystallography is the branch qf science which study the geometry, structure and related properties ot 

crystals and crystalline substances Is called Crysta.lograpfiy 

Law of constancy of Interfad a! angles This I aw states that for a given substance the 

corresponding faces or planes forming the external surface of a crystal always intersect at a definite 
angle and that this angle remains constant no matter how the faces develop, 

Uw Df rationality of Indices: This law states that the ratio between the intercepts on the axes for the 
different Faces of a crystal can always be expressed by rational numbers, 
function of goniometer 

It Is an instrument which Is used for measuring Interfacial angle. 

X-ray diffraction (KFtD): X-ray diffraction {XRD) Is an analytical technique primarily used for phase 
identification of a material arid provide information about unit cell dimensions as well as average bui 

coiTipotitiorL. 

X-rays are electromagnetic radiations of short wave-length of the order of 0,1 nm, This wavelength is 
comparable with the spatin gi of the atoms i n th e crystals, 

Bragg's equation 

The Bragg's equation is 

2d SlnO - nX 

This equation forms the basis of X-rays crystallography, and connects wavelength (A) of X- 
rays, s pacings between successive lattice points [d)and the angle [) of maximum reflection, 

MULTIPLE CHOICE QUESTIONS 
1 . The must important characteristic of a crystalline solid is 

(a) geometrical diitribution of atoms/moiecules/ions (b)deflnile shape 
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si 


3. 


5. 


6. 


7. 


10. 


11 . 


12 . 


F undamental conce rn an d mcar in chemistht 
(c) definite volume (d) resistance offered to change of shape 

The intrinsic viscosity is related to the molecular weight IM) by the relation (V and ct are 
constants) 


fa] T|]pt ’ ^^1 


jb} nint/M FK 


(c| ti irtl ^kMe a {d) • 

Molecular mass of a given polymer is determined by measuring is 

(a) pH value 

(b) Viscosity 

(c) Conductivity 

Id] all above 

Sodium chloride cry si a Hites in an face lattice. The number of atoms in the unit ce I Is 

{a] 2 (b) 4 

(c) e (dj a 

A non-linear tri atomic molecule has vibrational degrees of freedom 

(a) 3N-G 3N-S 

jc) 2N-6 fa) N-6 

WhLch of the following are the laws of crystallography? 

(a I th e law of constancy of I nterf acial angle 

(b) the Law of rational indices 

(c) the law of symmetry 

Id) all Of the above 

The total number of possible crystal forms is 

(a) 230 fa) 150 

lc) 350 fa) 400 

Under what conditions the real gases behave Ideally 

(a] at low pressure and fairly h Igh te mperatu re. 

(b] at low temperature and high pressure 

(c) h Igh tern perature and h igh p ressu re 

(d) - law temperature and law pressore 

According to Gay Lussac Law "if the volume of a gas Is maintained constant and its temperature 
Is raised the pressu te will 

[a] be constant ' fa) remain same 

lc) decrease (d) Lncteasa 

Copper metal can be drawn Into wires because 
(a) Copper atoms are held by covalent bonds 
|b) copper has unique configuration 
{c} cop per has a variable valency 

td] copper atoms are held together by non directional ton(d) 

At a temperature absolute zero, an Intrinsic semi conductor Is 

[a] an Insulator fa) a p-fype semi conductor - 

lc) an n-iyp# semiconductor (d) a conductor 

Rate of diffusion of a gas is 

(a) directly prop ortlon al to I ts d enslty 

fa] directly proportlonal to its molecular mass 


Ke a M 
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(£} directly proportional to square root of Its molecular mass 
(d} inversely proportfanal to squa re root of its mol ecul a r ma ss 

For s given mass of a gas at constant temperature, if the volume *V P becomes three times, 
then pressure p will become 

faf 5 P (b) m 

(c) 3 PA (<t) if 2 

According to the kinetic theory of gases, for a diatonic molecule 

fa] pressure exerted by the gas is proportlonal to the rnean velocJty of the molecule 

pressure exerted by the gas is proportional to the root mean velocity of the molecule 
the mean translational kinetic energy of the molecule is proportional to the absolute 
temperature. 

the root mean square velocity of the molecule is inversely proportional to the 
t temperature 

The law that equal volumes of all the gases at the same temperature and pressure contain 
equal number of molecules is called 

{a] General Gas law [b) - Avugadro's taw 

{ej Boyre ilaw |d] Graham's law 

According to kinetic molecular theory, kinetic energy of T-Olecules increases when they are 

(a) m toed w ith oth er molecules a t low t em pe ra tu re. lb) froten into a sol i d 

(c) melted from solid toIIquid state {d) condensed Into a liquid 

Which of the following is not a correct postulate of the kinetic theory of gases7 

(a) The gas mol ecul es a re in ran d o m m oti on, 

(b) The gaseous co II isions are pe rf ectly elastic 

{c J The average kinetic energies of different gas es a re eq ual at a pa rticular tempe rature. 

(d) The pressure exerted on the walls of the container Is due to the Ihtermolecular forces. 
The gases H 2 , N 2 , Oj and WH 3 having mcJar masses 2, 28, 32 and 17 respectively will effuse 
In the order 

(a) H2>N 2 >0 2 >NH3 fb] JH2>N2>NH3>02 

(c) NH3 > 0 ; > Nj > |d) H 2 > NH3 > N 2 ? 0 2 

At constant volume, for a fined number of moles of a gas, the pressure of a gas Increases with 

rise Fit temperature due to 

(a] Decrease In mean free path. 

{b) Increased rate of collision amongst molecules 

{c| Increase Fn molecular attraction 

(d) increase In average molecular speed 

What law correlates the volumes and temperature of gas? 

(a) Gay Lustca'slaw (b) Charle s law 

(c) Boyles taw (d) Graham's law 

or a given mass of a gas. If pressure Is reduced to half and temperature Is doubled, then 
volume V will become 

W w |b) iv 1 

» V/* Id) 4V 

According to kinetic molecular theory of gase» r the average kinetic energy 

(a) is proportto'-iI to temperature 

(b) high temperature and low pressure 


23. 


24. 


25. 


26 . 


27. 


28, 


29. 


30, 


31. 


32. 


{b) 

lc| 


fundamental concfitt^ j h b hcqi i n C HC MISTRV 

c) is always constant for a parUcuFar gas 

(d) is zero at 0*c 
The molecular speed of a gas is 
fa) independent of temperature 

proportional tD absolute temperature 
proportional to square root of temperature 
proportional to square root of absolute temperature 

One more of any gas at 5TP occupies volume In dm^ 

(a) 20 A (b} 224 

(cj 30.2 (dj 324 

Which of the following statements Is not correct regarding ihe constant R In the Ideal gas 
equation PV= nBT? 

(aj Its va I ue Is in depen dent of temperature or pressur e 

(b) Its va lue Is i ndependent of the natu re of a gas. 

| c] It is ea I led the u niversa I g as c on si a nt, 

(d) In 51 units its value Is 8.314 JK -1 mole -1 . 

Which of the following expressions represent the most prababie velocity? 

(a) V3RT/M . . 

(d -Imm 


( b) i/3RT7V 
( d) V8RT/M 


The total pressure exerted by a mixture of gases is sum of the partial pressure of all the gases 
present Is the statement of 

fa} Gay loss ac’s law (bj Avogadro'ilaw 

(c) Dalton's law of partial pressure (d) Charles law 

Folse Is a unit of 

{a] Refractive index 

[bj Optical activity 

(c) Fluidity 

(d) Viscosity 

The rate of diffusion of two gases Is Inversely proportional tothesquare roots of their densities 

or molecular weight at the same pressure and temperature is called 

[a] Graham's law - H (b) Dalton's law 

(c) Avogadro's law (d) doyens law 

Which of the following factor haj no effect on boiling point? 

(a] Impurities In the liquid {b) amount of liquid 

(c) Intermotecular forces p. pressure 

The force in Newton's acting at right angle on a unit length flm) along the surface of a liquid 
Is known as 

(a} vapour pressure {b) surface tension 

(c) capillary action {d) viscosity 

Which of the following contains maximum number of molecules? 

(a) 4 g hydrogen {b] 90 g glucose 

(c) 22 £ carbon dioxide {d] 16 g oxygen 
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The rate or diffusion, of methane at a given temperature is twice as that or a gas X. The 

molecular weight of the X is 

[a) 64 {bj 32 

{c) 4 (d) S 

rf we pro: dNc/N {fraction Of the total number of molecules) against velocity, Cat different 
temperature, i;'is seen that the values of C^p, C av and Crms 

(a) constant lb) increases 

fc) decreases (d) same. 

Which of the f pH owing expressions represent the mot mean square velocity? 


(.) V3RT/M 
[=) V2RT/M 


(W -J3RT/V 
<d) V8RT7M 


IfCfljstheheateapadtyat consta nt pressu re and Cv is th e h e at ca pa c ity at con stant volume, 

then for noble gases Cp/Cv is 

la) 2-33 {b) 1 

10 167 {d) 1.33 

The increase in kJnetft energy of 1 mole of an ideal gas at temperature T Fs given by 
(S] 3/2 RT (b) 1/2KT 

{c) 5/2 PT (d) 7/2RT 

The number of collisions made by a single molecule with the other mole cutes present In ore 

Cubic meter of a pure gas, per second Is called 

(a) collision frequency (b) collision diameter 

fc} grazing collision |d) right angle collision 

Gases deviate from ideal behavior because their molecules 

(a) pass ess negligible volume 

(h) have fore es of attraction between them , 

{t} are polyatomic 

M) a re not attracted to one another 

At constant temperature volume of given mass of a gas is inversely proportional to pressure 
exerted on it rs called 

(a) General Gas law {b) Charles law 

(cj Boyle's law (d| None of the above 

Th e temperatu re of a gas bale w which only th e ga s cools when a 11 owed to exp a fi d 1 1 kno wn a i 

(a) critical temperature lb] Ideal temperature 

IcJ joule Thomson effect (d) Inversion temperature 

The spontaneous change In which a liquid changes Into the vapour state at the surface Is 

Viown as 

la) vapour pressure lb) evaporation 

{e) boiling point {d) freetlngplnt 

The Correct representation of van der Waal # $ equation Is 

la) Py.RT 

{c) {P-o/y ,i HV-b)*RT 


|b) {P + n/ir 2 ){V-b)-RT 
Id) [f> + cr/v 2 )(V + b)t rt 
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44. 


45. 


46. 


47. 


43. 


49. 


50. 


51, 


52. 


53. 


54. 


guapAMjipai; co*CE ns m Mm. w 
Tn Vander Waal,; equation of state for 
irrtermorecular force is 


a non ideal gas. the term that accounts for 


la) 


ib) 

Id] 


RT 


iY-h) 

{c) (P + o/V 2 ) 

Evaporation is accelerated by 

I s ; c ” ,in * - , W 

(0 adding more liquid (d) All above 

Vander Waal,s equation reduces Itself to Fdeal gas equation at 
(□) high pressure and low temperature 

(b) high pressure and high temperature 

{c) low pressure and high temperature , 

(d) Po w p res s ure a nd lo w temperatu re 
The vapor pressure of a liquid depends on 

(a) naiu re of the I iq uid m otecele 

(b) magnitude of the intermorecuFar forces 

(c) both nature and intermolceuiar forces 

Ed) all above factors 

The rrsingof llqufds InthecapiUarytubesisdueto what? 

{a) osmosis {b) surface tension 

{c} viscosity (d) refracrive index 

The temperature at which the Vapour pressure of a liquid becomes equal to the external 
atmospheric pressure (i.e„ latm) is called as 
{a) vapour pressure (bj 

lc) evaporation fd) 

The units of surface tension in the SI system are 


boiling point 
surface tension 


(a) dynes per cm 
'1 


tJ m 


(b) 

[C) Nm 4 Ed) Nm 

If n and p are the refractive index and density of the liquid and M molar mass, then molar 
refraction Is defined as 

(a) 


'm 


m/d V- 1/m 2 + 2 


Bm * m/d + n 2 - 1/n 2 + 2 


(t| fl rn -nVd.n 2 -l/n 1 -2 


l/md.n 1 -l/n 2 + 2 


lb) 

Wl R m 

In the drop-number method, If we take two liquids whose surface tensions are -q arid y 2 , 
number of drops nj and nand densities pi and pj, then? 

1^1 71/72= P2h2/Pini jb) 7l/72 =P2 n l/pl n 2 

10 Tl/72"Pl n 2/P2hl N) 71/72 

The rotation of plane polarized light when it passes through 1dm of a solution containing lg 

a 

of Substances per cm of the solution Js called 

(a) specific refraction (b) specific rotation 

(c) malar refraction (d) rheochor 

A rea I gas obeyi ng the Van der Wa a Is eq uatlon wil I do sely rese mb !e an id ea I gas If 

(a) the parameters a and ft are small 

(b) p Is large but bis smalt 1 
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CPNrFPTt AND MOQi tN CHEMISTRY 

(c) a Is small but bis large 

[d) both band bare large 

55, Whidh one of the flowing Is not tfie characteristic of a real ga s? 

{a] Th e molecules att ract each other. 

{b) The ma ss dT the molecules is negl igi ble, 

{t) It shows dev iation from ideal gas I aws. 

Id) All the above 

56, liquids diffuse slowly as compared to gases because 
(a) liquid s have no fixed shape 

{bj the molecules of liquids are heavy 

(c) the mean free path of the molecules of liquids is very short 

|d) the molecules are held together by strong 1ntermolecular forces 

57 , An ideal gas is one which obeys a 11 the gas I aws at 
{a) all conditions of temperature and pressure 
(t>) high te mpe fa tore and low press ure 

Id tow temperature and high pressure ■ J 

(d) low pressure and less volume 

58, Mechanism of polarization due to stretching of bending of the bands in the polar molecules is 
known as 

(ay electronic polarization lb] orientation polarization 

Id induced polarization id) atomic polarization! 

59, Which one of the foltowingis an additive property? 

(a) optical activity [b] osmotic pressure 

(c) molecular weight (d) depression In freezing point 

■60. Empirically, it has been seen, if the Reynold's number is greater than 4000, then the Tow is 

la) turbulent b Newtonian 

c laminar (d) n'on-turbulent 

61. Atoms, molecules or ions arranged at random and lack the ordered crystalline lattice and do 
not exhibit sharp melting point are 

(a) crystalline solid - (b) amphocous solid ' 

(c) crystal lattice (d) semi-liquids 

62,. The ratio among the most probable Velocity, mean velocity and root mean square velocity Is 
[a] 0.ft:0.92:l.w ' (b) 0.8s0,62 l 1.00 

(Cl 0,8:0.92:2,00 jifl* 0.8:0.72:1.00 

63. Two gases A and B have molecular weights of 144 and 64 respectively. Their rates of diffusion, 
will be In the ration of 

(a) 144:64 (b) 64:44 

lei S-tt (d) 12:8 

64. A p ressu re cooker works on the principles that with the In crea se in press ure the b oiling point 
of a liquid 

la) decreases (b) Increases 

(c) remains constant [ij] first increases then decreases 

65. Among the unit cells given below, which has the highest symmetry 

(a) Monoclinle 

[bi Cubic . ' 

(c) Hexagonal 
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Orthorhombic 

phenomenon of s^ray diffraction was studied by 

S M 6r alg 

Ms * ” anw (d) Recquerel 

over all arrangement of particles in a crystal Is called 

crystal lattice space lattice 

botha * b (d) 8ragg r s lattice 


68. Stalogmometer is used to measure 
(a| the resistance to flow of a liquid 

- (h) capillary action of a liquid " 

(c) refractive index of the liquid 

(d) surface tension of the liquid 

69\ The smallest volume of a crystal showing all the characteristics of its lattice Is called 
|a| lattice site ’ jb) lattice points 

(cj unit cell . |d) a&b 

70. The crystal system is of 

(a) 7 types [b) lOtype 

(c) Stype (d) fltype 

71. The system In which air three axes are angled and unequal is called 

{a) Monoclinic (bj Hexagonal 

(c) Triclinlc [d) Orthorhombic 

72. Many bnlc crysta I s dissolve in wate r beca u se 

{a] water is an am phlprotic solvent 

{b) water h a high boiling liquid 

(c) the process is accompanied by beat evolution 

(d) water decreases t h e interionic attract ion in t h e c rysu I latt ico d ue t o s olven t 

73. a unit cell having dimensions, a = b * c; a » P * y = 90“ is known as 

{a) Cubic 

lb] Hexagonal 1 

(c| ► Orthorhombic * 

(d) Tetragonal 

74. Super conductors are generally 

(a) metals (b) non- metals 

(c) aWoys and metal oxide (d) ‘silicates 


rs. Octahe'dral holes are one 1 

(a] In which sphere are packet together In one plane 

(b) In which s phere are pa c ket together In on e plan e and -feu rth sp here Is placed a bove 

lc) iu which it Is surrounded bysEx spheres 

(d] in which it Is surrounded by eight sphere 
76, Which type of the solids are generally good conductors of electricity ? 

(a) Covalent {bj ton-lc 

ic) Metairie {dj Molecular 

CIMEhnatIOHAL SdlEMTiriC ORGANIZATIOH iWww.lscltntlCc.of Z 



Scanned with CamScanner 





























MM t NTAL CPHCETfS AftIP M CQ.1IH CHE MlSTftT 

77. A unit «1l having dimensions, a>b»c, a*p ■ 90°, y = HO'* Is known as 
(a I Hexagonal (h) Monoclinic 

(c) Trigonal * 14 Cubic 

7S- Wh ich of the folio wing h a s h Exagonal structure ? 

(a) Sodiu m chloride 

(b] Potassium chloride 
|c) Diamond 

Id] Graphite 

79 . Which of the following is not a characteristic of solids? 

{a) Definite shape 

(b) Definite mass 

(c) Definite volume 
(dj fluidity 


BD. 


ai. 


82 . 


83. 


34. 


35, 


36. 


37. 


The crystallographers have been able to divide 
Bravais lattices into seven crystal system 

---point groups and —- 

(a) 3Z- W . 

lb) 

31,14 

<0 32, 14 

The structure of graphite is called 

(d] 

43,14 

(a) trigonal « 

Eb) 

hexagonal 

[c) octahedral 

Ed) 

tetragonal 


The particle motion in solids Is 

(aj Only vibratory 1 

(bj Only translator^ 

[c] vibratory and rotatory 
(d| Vibratory and translatory 

Instrument used for measuring the Tnterfacial angle is known os 

(a) goniometer (trj parthenometer 

(c) potentiometer ' '(d)- reflectometer 

How many vibrational degrees of freedom a linear diatomic molecule has 
(a} 3N-6 [bj 3N-S 

te| ZN-6 t {d) N-6 

Whkh of the following statement is true regarding Maxwell lawofdiitributlon of velocities? 
($) At constant temperature, velocities of 31! gas molecules are sa me 

(b) fraction of molecules with higher velocities Increase with rise in temperature 
(c} Fraction of molecules with higher velocities decrease with rise in temperature 

(d) There will be no change in the distribution of velocities o n cha nglng temperature. 

A p- type lem l-cond u ct o r 

(a) possesses electric dipole 

(fa) possesses conductance near to metals 

(e) possesses conductance duetothe movement Of excess electrons 

(d| possesses conductance due to the movement of excess positively charged holes. 

Intercepts of crystal planes on three suitably chosen axes, set In the crystal can be expressed 

as Integral multiples of three basic unit cell dimensions belong to which law 

(a) The law of symmetry lb) Hany'slaw 

(t) Bragg's law (d) law of symmetry 
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S3. The structure of d lamond Is call ed 

(c) orthorhomWc (d| monK , inlc 

39. The coord in ition n u m be r for a bodynceniered cubic lattice is 
(*! * . [fa) io 

(C) 1Z (d) J6 
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mNMMFHTAL CONCEPT S AHP MCQi tN CHEMlglfflC 
14. CHEMICAL THERMODYNAMICS 


"chemical tbrnnodyflamits is the study of E^nsral laws gonmlni processes which IfW'.be heat 
Charles and the consewattan of energy, ft can predict whether a given process will occur 
spontaneously or not under a given set of conditions. A system is that part of the universe which is 
under thermodynamic study end the rest of the universe is called its surroundings. Bothare separated 
by a real or an imaginary suffice called boundary, 

A system which can exchange both matter and energy with the surroundings is known as open system 
A system which can exchange? energy but not matter with the surroundings Is called a dosed system, 
while a system which can neither exchange matter nor energy with, the surroundings is failed an 
Isolated system. 

Thermochemistry is the branch of physical chemistry that deals with the heat changes accompanying 
various physical and chemical transformations. , 

Extensive properties are those properties of a system whose magnitudes depend on the amount of 
matter present in the system, Mass, volume, internal energy and tree energy ere examples of.extensive 
properties. 

Intensive properties are the properties whose magnitudes do not depend on the quantity of matter 
present in the system are called intensive properties. For example, surface tension, refractive index, 
temperature etc." 

Thermodynamic process Is defined as the path or process by which a system changes from one state 
to another. A system is said to be in thermodynamic equilibrium if its state variables do not change 
with time and space. 

Type of the rmod y nam i c processes 

A process which takes place under constant temperature condition Is known as isothermal 
process. A process in which no heat Is exchanged between the system and surroundings is called 
adiabatic process. If the volume of the system remains constant during a thermodynamic process, then 
such process is called Is&chorit process. When the pressure of the system remains constant, the 
process is refffered as isobarlc process. 

Internal energy of a system: It is the energy possessed by a system due to translational vibrational and 
rotational motions of the molecules along with the electronic energy. 

First law of thermodynamics stales that the total energy of a system and its surroundings remains 
constant. 

■Enthalpy is the total heat content of a system rs called Its enthalpy. AH is positive for endothermic 
reactions and negative for exothermic reactions. 

Heat capacity: The heat capacity of a system is defined as the amount of heat required to raise the 
temperature of the system by on e d egree. 

Heat of reaction: It is the amount of heat evolved or absorbed when molar quantities of the 

reactants shown by the balanced equation react completely at a given temperature. 

Heat of formation: It is the enthalpy change {AH} involved in the formation of l mole of a compound 
from its elements, if the elements are in their standard states, the heat of formation Is called standard 
heat of formation or standard enthalpy of formation, - 

r°:rr u “ ,ion is ^ * ,he *“■*>*» *** onc (fsm «,*.!« e(an **» 

w a i!ed W ane VMm "W" 1 ** 4 »«* »I'll been observed that the heat of neutral,ration of 


orrJitHWATiortAL sciEjyrrricoRGAMiZATiCKN nrf i 


102 


EM EDAMINIAlCDI ICi PTS AND M(;q» IN CHTOHSTW 

any strong acid by a strong base is practically the same i.e., 57,32 ki mol" 1. The neutralization reaction 
invokes the combination of h + end OH - ions to form unionized water. 

Heat of combustion of a compound or element is the enthalpy change during the complete combustion 
o mo e o t e su stance. Heats of combustion are important from the industrial purposestocalcuiate 

the calorific value of gaseous and liquid hydrocarbons. 

The heat evolved ar absorbed during a chemical reaction is measured with the help of an apparatus 
known as calorimeter. The bomb calorimeter is used for determining the heats of combustion of 
organic compounds. 

Spontaneous process: A process which takes place of its own without any external intervention is 
known as spontaneous process. For example, water flows from a higher level to the lower level. 
Second law of thermodynamics 

It Is Impossible for seif acting machine to convey heat from a body at lower temperature to 
another at higher temperature without the expenditure of energy. 

Or 

The entropy of the universe remains constant in a reversible process but it increases in an 
irreversible process. 

Thermodynamic temperature 

The thermodynamic temperature is a physical quantity, which depends or the concept of 
temperature as a measure of thermal energy of random motion of the particles of a system in thermal 
equilibrium. Originally, thermodynamic temperature was defined in terms of the ice point and steam 
point of water using a gas thermometer. However, in 1954, this was replaced by a definition, using only 
one fLxed point, the triple point of water which was fixed as 273.16 Kelvins exactly. The magnitude of 
the unit of thermodynamic temperature, the Kelvin, is the same as the degree on the International 
practical Scale of Temperature, 

Entropy 

The measure of disorder or randomness in 3 system is called entropy. 



Gibbs free energy Gibbs free energy is a measure of useful work that can be obtained from a 

reversible process taking place at constant pressure and temperature. Mathematically, 

, G-H-TS 

Helmholtz free energy Helmholtz free energy or work function is a measure of maximum work that 
can be obtained from the process. The maximum work includes both mechanical and non-mechanical 
work. Mathematically, 

A= E-T5 

Significance of free energy: For spontaneous reaction, AG' is negative. If the reaction is non- 
sponlaneous AG' is positive, and AG' is zero for the reaction at equilibrium. 

Third law of thermodynamics 

The entropy of a pure "perfect crystal is zero at absolute zero of temperature {£>' X). 


MULTIPLE CHOICE QUESTIONS 

1. The standard free energy change (A G 3 ) if related to equilibrium constant as 
(a} AG 0 * AT In K [b] -AG*sftTlnP 

(c) - AG* = 2-303 FIT log K _ (d] -AG° * RT/2,303 log K _ 
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3. 


5. 


6 . 


8 . 


10 . 


11 * 


12 * 


13. 


14. 


fliiygw 
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In an Jsochorfc process which factor remains constant f rtrn gjns constant 

fa] volume remains constant jjj ^f^mains constant 

(c) temperature remains constant W e * ¥ change j* given by the 

For a reversible isothermal process In equilibrium* 
expression. 

(a) AS.T/Qrev (b) 

|e} AS=AV/T (fl 

Which of the following has highest entropy? 

(a) lOgof ice at- 100*C (b) 

fcj 10 g of water at 100 5 C (d) 

During the reversible expansion of an ideal gas from mime Vi to Vz;at constant temperature 

T, the work done on the gas Is 1 * 

(a) -nflTInVi/Vi - {bj rRT/2,303IOBVl/Vz 

(cj -nR/T In Vj/V 2 (d) -nRlflfc-Vl) 

The Helmholtt free energy A of any system is defined as 


AS - Qrev/f 
AS ■ AEA 

lOgof water 0°C 
10 g of steam at 100 5 C 


(a) A= U+TS (bj 

[c| A- U-PV (d} 

The entropy of the universe 
(a) tends towards a maximum (b) 

(c] tends to be a tero (d) 

The relationship between AH and AE is 
(a] AE = AH + PAV \b) 

{cj AH * AE ■* PAV [d) 


A* U-TS 
A= H-TS 

tends towards a minimum 
remains constant 

AH = Af + PAV 
AE = AG “ PAV 


15, 


lb. 


17. 


IS. 


19. 


20 . 


21 . 


All the naturally occurring processes proceed spontaneously in a direction which leads to 
(a) decreases of entropy (bj increase of enthalpy 

(c) increase of free energy (d) decrease of free energy 

At constant temperature, the decrease in Helmholfe free energy Is equal to the 
(a) reve rsibl e work don e by th e system 
|bj decrease in entropy 

{c) total work done minus pressure volume worth a reversible marBn ., 

(d) irreversible work done by the system 

When ice melts into water, entropy 

« berar " e ” er0 lb) decreases 

i cl '" Cr * ases M remains Mme 

At constant P and 7 the change in Gibbs free energy fArtl™ l 

fa) AG = AH- TAS ih } V be ^P r «SQd 

W AGs4h +Tas 


22 . 


23. 


24. 


(a) 

tc| 


AG = AH- TAS 
AG = AU-TA5 


as 


During the isothermal expansion of an ideal gas, its ^ U + 

{aj internal energy increases ly' _ ■. 

(c) enthajpy remains constant rjj en . a PT ^crease 

The chemical composition of the system m^h ^ ^ CestOief0 

mrevehe U ( th< system is U id ta he fnwhieh ,, J|E * U " i,wm Wd must remain constant 

W chemical equilibrium 

(cj Thermal equilibrium (d] ?*5 anfc »l GqtiHbffum 

__ sin1 ^'equilibrium 


25, 


26, 


27, 
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When a svtst p m , ^HCfrrs A r,Dj ^ ai m chemist av 

. ' a 5ystem caches equilibrium 
{aj AG wjjj be a minimum (h i At llfc 

M A G wiU be equal to tero L « » be a minimum 

A s ys tem which can exrh a naaay « ld A E ™ 1111 be 9 m,n Itnu m 

fa) Isolated system ™. eras wellasenergy withits sufroundings Issald tobe 

(c) inert system b open system 

AtconstantPandT.tbecrlterionofsportareityi, 1 SyS '' m 

(a) d G > 0 .. / , _ 

(c) d A >0 ... [ b j ^; o ° 

In an adiabatic expansion of an ideal gas in vacuum 

: z:° u 'i«»-o 

I* , . , (dj H ■ Lf+RT 

The relation ship between the Bibbs free energy (G) and Helmboltt free energy It 

<») G = A-TS ( b ) G = A+H-PV 

W G = A+PV (d) A = 6-TS 

Any property whose magnitude is Independent of the amount of substance present is called 
3 n 

(a) colligativeproperty ^ (b J intensive property 

(c} extensive property (d) structural property, 

)f heat absorbed by the system is q, work done on the system is w, and change in internal 

energy u (j, then the first law of thermodynamics may be expressed as 

(aj U+ q + w = 0 {bJ v± q + )lv 

M F-U = w (d ) U = q/w 

A dosed system is one which can exchange, with surroundings 

fa} matter as well as energy | b ) matter but nut energy 

{c) energy but not matter {d} neither energy rCr matter 

Which of the following is not true of the statements of the second few of thermodynamics? 

faj The entropy of the universe is always increasing 

fb) it is impossible to transfer heat from a heat source to a hotter body without doing 
some work 

it Is not possible to construct a perpetual motion machine which can work endlessly 
without the expenditure of energy 

It is not possible to take heat from 3 source and convert all of it into work without 
losing some of it to a colder reservoir. 

When a system in a given state goes through a number of different process and finally returns 

to its initial state, the overall process is called 

(a) isobaric process (bj isothorlc process 

(c) cyclic process (dj adiabatic process 

Which of the following are the state Functions? 

(aj pressure fb) temperature (cj internal energy fd}a)l above 

The overall energy change during Carrot cycle is 

fa) equal tow , (bj tero 

(cj maximum Id) equal to q 

A process in which no heat enters or leaves the system is called 

(a) isothermal fb) isobaric 

{cj adiabatic fdj Itoehorfc 


(t) 

fdj 
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28. 


29. 


30, 


31, 


32. 


33 


34, 


35. 


35. 


37. 


infinite 

AHiJ+vfl;AS is also-ve 

AH is +ve; AS is -ve 


mimoamfwtai 

* At equilibrium (lie fret energy change (AF) fo> a 

(a) Maximum M M|nimUm 

ft] Zero W 

The occurrence of a reaction is impossible if 
(a) AH is +ve; AS is also +vc 
fc) AH is -ve; AS Is also +ve 
The Condensation or any gas to a liquid : s expected to have 

(aj A positive AH and a negative AS 
\b \ A n eg ative A H a nd a positive AS 

(e) A negative AH and a negative AS ' 

{dj A positive AH and a positive AS 

A closed system is one which can exchange, with surroundings 

(a) Energy but not matter 

(b) Matter but not energy 
(cj Both matter and energy 
(d) Neither matter nor energy 
AH and AE are related as 

(a) AH = AE + AT 

(b) AE-AH + PAF 
(:) AH - AE - PAS 
(d) AH=AE + PAV 

Any property whose magnitude is independent of the amount of substance present is called 
a/an 

(a) Extensive property 
|bj Colligative property 

(c) Intensive property 

(d) Structural property 

Which of the following Is not an extensive property? 

(a) Entropy (b) Work 

{c) Free energy (d) Volume 

Which of the following statements is not related with entropy? 

(a) It is a path function 

(b) it is a me a s u re o F u na vaila bf e e n erg y 

(c) It is a f u net ion of th e rm Ddynam ic probability 

(d) It Is a measure cf disorder 

“d“r lB8 “ 4lemtn,! ji n °' rd3ted “ and lUntoa*. o( to, taw d 

fa] it does not tell us about the reversible process 

(b) It is silent about the source of heat 

(c) It is si lent a bout the direction of heat 

(d) This law explains why chemical reactions proceed m , 

Which cf ihc following doc; oof represents ihee,/,..;®? P '* ,,on 
(a) AF s 0 (at constant T and P) * spontaneity of j 

fb) AS £ 0 fat constant V and E) 

(c) AE^O (at constant Sand V) 


MfM M£H TAL CONCE PTS ANO MCQt iff CH FMI^Tt ^ 

fd) AH £ 0 (at constant 5 and P} 

3S, Which of the foliowing is not an intensive property? 
ja] Melting point 

(b) Entropy 

(cj Specific gravity 
(d) Refractive index 

39. Wh ich of the fol I owing en tha Ipi es is a I ways negat Ive? 

(a} Enthalpy of combustion 
(bj Enthalpy of mefting 

(c) E nt haJp y of sol utJon 
(dJ En th a Ipy of form ation 

4tP„ The entropy of the universe 

[a) Tends towards s minimum 

(b) Tend towards a maximum 
(c| Tends to be iero 

fd) Remains constant 

41. The entropy change accompanying any physical or chemical transformation approaches zero 
asT approaches zero. This statement refers to 

(a I £econ d Fa w of thermo dynamics 
(b) Third la yv of thermodyna mics 
(cj‘ IVernst heat theorem 
fd) Helmholtz law 

42. If Pj r T| represent the initial state and P;, Tj the final state of an ideal gas, then entropy 
charge may be expressed as 

t 2 P 2 

(a) AS = C p in ^ + R fn p-^ 

*2 P2 

[b) AS = Cy In — + ft in — 


a reaction? 


(cj A5 =* Cp In + It In 

T 2 ( P 1 
(d] A5 = Cpfriyj*Rlo^ 

43. A process in which no heat enters or reaves the system is called 

[a) isochoric (b) isobaric 

fc) Reversible (d) Irreversible 

44. How would you express the absolute temperature at which a reaction occurs in terms of free 
energy change of the reaction, enthalpy change and entropy change 

AH-AF 

W 


m 


(c) 


AS 

AH-A5 

AF 

AF-AH 

AS 


(urn e RHxiiDNAL scitNTrAC obca* izatjw [^,^^ 1 : 1 .,^ 
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GE. 


AS. 


47. 


46. 


49, 


50. 


SI. 


52. 


53. 


FU NOjLMI WTftL COWCeFTl * «" IN f HliTHt 

Which of the following isthe state m*rrt of third la* of thermpdyoanlirs? 

(a| Entropy and enthalpy of a substance become equal at T - j- ti 

(b) Entropy of a perfectly crystalline substance is «ro at standard sta 

(c| Enl ro py of perfectly crystalline substance rl t*ro 3t T = 0 

fd) Free energy of a crystalline substance isiero at T a 0 

In arusochcric process 

[a) Volume r ema i ns const a n t 

| b) Energy remains constant 

|□ | Pressure remains constant 

|d) Temperature remains constant 

Which of the following causes decrease In entropy? 

La) Preclpi ration oF sucrose From wate r 

lb) Ccnversion of ice into water 

(c) Vaporisation of camphor 

(d) Rusting of iron 

At constantT and P_, the change in Gibbs free energy is represented by 
(a) AF-= AA + TA5 
|b) AF a AH -TA5 

(c) AF=AA-TAS 

(d) AF-AH-TAS 

The heat flaw of a system under isoctoric conditions Is a direct measurement of ■ 
M 4S (b) AE 


54. 


55, 


56. 


57. 


53. 


59. 


(?) AH 


(d) AF 


Which ol .he following ct.Kr.cn>! b no! correct with rcipoct to ««nd low of 
Iftennoayna rnics ? 

(a) it hel ps in d etenmining the di reetion of energy transfer 
(b} It hel ps to know the position of ehemita I eqoUl brium 
(c) It defines entropy 
fd) ft is based on Merit heat theorem 

For the expression df = vdp - sdt, which of the following Is correct 

« (Si-* 


(cl 


(SI- 


(b) 


«} 


(Si- 

(Si- 


Which of the following expression Is correct regard!^ - h+T 
1 a) 45 >o Z ? emrD ^ th aigeofa 


to} A5 = t> 


ASco 


i reversible process? 


(b| 

lt , (b| AS = i 

Ifni and *2 represent moles of two Components iIldtl 

respectively, then Gibbs-Duhem equation fo r this hi 1 ^ their chemical potentials, 

fa) n L du 1 tn 2 du 2>=0 ^ sy5ten 5'5 Written as 

(b) n^Eluj ■ n 2 dtii».Q 
CO] PjdUi tn 2 du 2 > 0 
Id) n^dui-rjdU2 = [l 


60. 


61. 


62. 


ClhTEANATlOWL SCIENTIFIC QUEAN ItATION | w-^.| [ , ^ r 'T77 0 7^ ~ 


FUWP AlVICNTAlOOjICFPrS AND MCQs Ilf CHFWrSTIT 

A process will ben on-spontaneous when 


,o- 


AH is positive and A5° Is positive 


fs) 

(b) AH is positive and AS° is negative 
Id) A H 0 is negative and A5° is n ega five 
fd) AH a is negative and A5° positive 

All naturally occurring processes processed spontaneously in a direetron leads to 
(a) Decrease in free energy . |b) increase of entropy 

(c) Decrease of entropy [d) Increase in temperature 

Which of the following is always true for the adiabatic expansion of a gas? 
fa) Temperature rises [b) 4£ = 0 

(c) W = 0 fd) Q, = 0 

At constant temperature and pressure, the decrease in Gibbs free energy {Fj is equal to 
fa) Increase in entropy |b] Decrease in entropy 

(c) Reversrbl eworkdonebythe system 

(d) Air types of work except the work of expa nsio n 

Which law of thermodynamics helps in caiculating the absolute entropies of varies substances? 
(a) 1st Law fb) Second law 

£c) Third law fd) Zeroth Taw 

Which of the following expression represent the chemical potential or partiaf molar free 
energy? 


(a) 


(b) 


(•=> 


id) 


^dn; JT, P,nj,n 5 


Vf 
E; = 


^orij /,P,n 1 ,n ? 


f ( 3n | jr.P^nj 


In an adiabatic system, if work Is done, the temperature must 

(a) Decrease _ (b> increase 

fc| Remain the same fd) Increases then decreases 

The change of chemical potential of any component with temperature, at constant P and 

Gompofltlonp Is equal to 

fa) Negative of the partial molar enlropy fb) Partial molar volume 

jej Partial molar free energy J fd) PartlalmoJarenthalpy of that component 

The Gibbs-HeimhoJti equation may be expressed a$ 


fa) AH - AF * T 


m 

(b) AF-AH-T^], 
(cj AF-AE^T^—j, 
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(d) AF-AH + T ( K ^ cC relationship between standard free 

63, Which of live following expressions describes eXS 
energy and equilibrium constant? 

| a) AF° - -flT Irt K 
|b) AF = RTlrtK 
(C| AF = AH - TA£ 

H 

<d) AF * nftT In p- 

64, ■ The chemical potential of a component ((having partial pressure P/) ot a m.xture of ideal gases 

is expressed as 

o . " 

(a) |Hj =Pj + ftTlnP; 

o 

<w w a| H*"ir 

CcJ H) *1^ - RTlr Pf - 

(dl Mi 'Mj + tnF 7 .. 

65, The statement that heat cannot flow sponte neou sly from a colder to a hone r body is the result 

or 

(a] Henry's law 

[h | Th s first law of thermodynamics 
(c) The second law of thermodynamics 
■ (d) Th e th ird I aw of Thermodynamics 
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15. CHEMICAL fQUnrBJt IIJM 


Chemical equilibrium represents a state of a < vs i em lt whi . v ,=--—-- 

. nr.pirtnrifd* i jlj. , t _ r a syslerT1 at with there is no apparent change in the 

WVMm (concentration, p™«™, colour, dentit, etc.) or 3 ester, unde, a ( iver S e, o( 
conditions, - 

Reversible reactions proceed in both directions [forward as well as backward- 
Homogeneous and heterogeneous equilibria 

In homogeneous equilibria all the components occur in only one phase, while Jn 
heterogeneous equilibria, more than one phase exist. 


Law of mass action states that the rate of a chemical reaction is proportional to the active masses of 
the reacting substances at constant temperature. 

Activity or active moss Is defined as the effective concentration of a reactant 
Equilibrium constant 


It is defined as the ratio of the product of the motor concentration of the products to that of 


the reactants. Let us consider the following reversible reaction 

A*B v-- C + 0 

The equilibrium constant of the above reaction can be written as 




MI31 

[A] [a) 


It tells about the extent to which a reaction will proceed before equilibrium is reached. It also 
enables to calculate equilibrium concentration if the starting concentrations are known. 

Phase rule fi an important generalisation, dealing with heterogeneous equilibria. It predicts 
qualitatively the effect of temperature, pressure and concentration on poly-phase Equilibria. This rule 
States that the number of degrees of freedom {FJ of the system is related to the number of components 
and phases (pj present in the system at equilibrium by the equation. 

f-C-P+2 

Phaser A phase is defined as a homogeneous, physically distinct and mechanically separable part of the 
system. 

Components: The number of components of a system is the smallest number of independently variable 
constituents by means of which the composition of each phase can be expressed. 

Degrees of freedom: The degree of freedom or vg nance of a sy j tem is defined a s! he sma Nest n u m bee 
of independent variables such as pressure, temperature and concentration that must be specified in 
order to define the system completely. 

Uni variant, blvarfent and Invariant 

A system having one degree of freedom Is called unlvariant. A bivariant system has two degrees of 
freedom and an Invariant system I* that which has no degree of freedom. 

Phase diagrams are the graphs showing Interdependence of variables. With the help of these diagrams, 
the coexistence of different phases Jn a multiphase System can be studied. 

Triple point Is define das a point In the phase diagram where three phases coexist In equilibrium. 

A solid solution of two or more substances with the fewest freezing point of all the possible mixtures is 
known as eutectic mixture. The mfnFmum freezing point attainable, corresponding to the eutectic 
mixture, Is termed the eutectic point. 
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MsatI "^T^'iiiirr'*' 1 * 1 solvents distributes 

MWM*. La*: A «"- I ratio *< «>* concentrations 

itself between the solvents In such a way that < ■ « *" 
substance In two layers is constant at any jrven tempera.ore 

tA 

Kd= Cb 

Vat and C. and Cb are the concentrations of 
Whore Kf> is the distribution constant or partition caefficr 

the substance |n two media. MUtT , pl£CHOICEaoES nO« ' 

ol2HI-s H2*l21> O'25, tbe equilibrium eon slant for H+lj-»2HI 


1- 


The equilibrium concentration 
is: 

(a) L M i 

ft} 3 "W + 

In the equilibrium reaction N2+3 ^2 -*2N H 3 +22,9 
The equi I ibrium shift s to the forward di recti on on . 

(a] increasing The pressure and decreasing the temperature 
ft) deerea s in g the pressu re a I well as t h s te mperature 

(c) i nereis i ng the pressure as well as the temperature 

ft) decreasing the pressure and increasing the temperature 

According to the Le-Chate1ier,s principle, the formation of NO 2 at equilibrium in the reaction 
JHO + Oj-* 2ND; + heat should be favored by 

(a] high temperature, high pressure . ' 

(b) low temperature, low pressure 
ft] Id w te mperatore, high p ressu re 
(d| high Temperature 

The reaction rates of marry spontaneous reactions are actually very slow. Which of the 
following i s the best explanatl on for this obse rvet ion? 

(a) Kp for the reaction is less than one 

(b) The activation energy of the reaction Is large 
ft] AG 3 for the reaction Is positive 

(d) Such reaction are endothermic ’ ■ 

for the equilibrium reaction 2HI -> hjrlj 

(*) K P = »<C |P) v.lKr, 

tc) * c>Kp id) kc<k d P 

Which oftbef^wn, is npn*,^£ 

tap *c*KpftTI [b> if 

W fot■ kclRT/P) l * (l ° Kmlhai ™ 3hy unitt 

w MFTHiItjf.p 


7. Equilibrium constants K p and Pt c are related ai 
ta) K c -KplRT) * 

Cc] Kp^jK^/ftT) - [ ° ] IC P*K e (RT) 

a. for the reactlpn: ISO; + q 2 ?= s ^ 2S0 ■ ^ ^ * (RfT) 

The formation of Is tsvsrcd by ^ H E_l9B ^ 



rUfJDAM E MTAL COMC im AND W CQi IN CH E MI 5 TR Y 

{□). Increase in temperature (b) Increase of pressure 

(e) Removal of oxygen (d) Increase of volume 

9. Four moles of A are mixed with 4 moles of B when 2 moles of C are formed at equilibrium, 
according to the equation A + B ++ C+ (d) The value of equilibrium constant is 
(a) M [b) X 

M 1 td} 4 

ID. Which one of the following equilibrium shifts forward, when the pressure Is decreased? 

(a) JM 2 + Z H 2 F=t 2 NH 3 ft] H 2 +r 2 ^ 2 HI 

(c| PC^^POa+Clj id) PCIj+Ci 2 PCIs 

1L The equilibrium SOjC^ - ^ S02 4 ^2’ s attained at 2S'C In a closed container and-an inert gas, 
helium is introduce^] Which of the following statements is correct7 

(a) concentrations of SOj, Clj and SO 2 CI 2 change 

(b) more chlorine is formed 

ft] concentration of 502 is reduced 
{d} More SOjCl; is formed 

12. - In which of the reactions Kp # K c ? 

ft) N 2 (gJ +■ 02 (e) iNO (g} (b) H 2 (fi) + 12 (g) 2 HI (g) 

ft) PCI 3 { 8 l^Cl 2 (g)^ PCIs Id) 2 WOfg)^ N 2 gj+0 2 fg) 

13. The value of K for an endothermic reaction 

ft) Increases With the increase In temperature 
{bj Decreases with the increase in temperature 
ft) I s I nd e pen d ent i n te mperatu re 

(d) Sufficient information is not available to answer the question 

14. Which of the following statements Is not true regarding chemical equilibrium? 

ft) At eq u i li bri u m, th e concentre tl on of all the reactants and p rod u ett be co m e sta llo nary 
lb) The rate of the forwa rd reaction Is eq ua I to the rate of th e b a c k wa ref re a ctlon 
ft} The product of the concentrations or the reactants should be equal to the product of 
the concentration of the products 
(d| The reaction appears to have come to a stop 

15. In 2HI ^—- H 2 +1;, the forward reaction is affected by change In 

ft) Catalyst - ft) Pressure 

ft) Volume (d} all above 

16. When a catalyst Es added to a system in equilibrium the equilibrium concentration of reactants 

(a) decreases ft] Increases 

ft) remains constant (d) noneof the above 

17. Consider the reaction' PCIs (g) PCI 3 {§) + CI 2 jg} In 3 closed container at equilibrium, At 
a fixed temperature, what will be the effect of adding more PCI 5 on the equilibrium 
concentration of Clj fg}? 

* ft) it decreases 

ft] It increase 

ft) it rema Ins una rfected 

(d) It cannot be predicted without the value of Kp 
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19. 


20 . 


21 . 


22 . 


23 , 


24. 


2S. 


fithda m fntal CDNctPT lji^PA 1 ^-!^- 

When ? system is at equilibrium . worne equal 

(i) th, »r.«.,«ntlor, of the rescan and the P™^" 

£b) the rate of the backward reaction becomes^ cry j 

{c) the rate of the forward aid backward reactions , 

(d| the opposing rnctiani (backward sod WjW |( |he (ration of each 0 „ e 

In a revers i b le reactic n, two substances fl-re n equil 

Is doubled, the equilibrium constant will be 

(a) Reduced to half its original value 

[&) Reduced ta one fourth of Its original value 

(c) Double 

(d) Constant 

Reactions which proceed in the forward direction and go to completion are ca e 
(a| equilibrium reaction (b) reversible reaction 

(c) Irreversible reaction (d) cyclic reactions 

According to law of mass action the rate of chemical reaction is proport ional to wtveh of the 
following 

(a) size of the container 

(b) molar con ten trat ion s of the reactant 

[cj nature of the reactants 

{d) temperature of the reactios 

Whe n t he con ce ntra tia ns a f subs t a nces are ta ken in mala r u n its, chc-n the equili b rit rm con start 
is represented by 

Ea) K c (b) K p 

Ed Kf (dj Kd 

When rate of forward reaction Is equal to the rate of backward reaction then the equilibrium 
is called 

{a} state equilibrium jb) dynamic equilibrium 

(cl chemical equilibrium (d). thermal equilibrium 

Which law states that at constant temperature, the partial pressure of a jj directly 

proportional to Its molar concentration in t he gas phase? 

OJ Henry's Jaw j fb} charie'slaw 

Ed tuition's law (d) Raoult,s!aw 

In which of the following reactions Kp = K c ? 

(a) Nalg)+3H 2 (g)^ 2HH 3 Eb) 

{bj pels (g) *=* pcij (g| + era (s) 

(cl N 2 (g| + O 2 |g}F^ 2 N 0 (g) 

(d) 2S0jfg]+02tg)F=^ 2S03f£) ' 
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FUNOAMI M TflC C O N CEHS AND MCOt Ifl CUE MfSTHY 

__ 16. CHEMICAL KINETICS 

Chemical kinetics 

Chemical kinetics deals with the study of rates of chemical reactions and the mechanisms by 
which they occur. 

Rate of a chemical reaction is defined as the change in the reactant (or product) concentration per unit 
time. 

Rate law: It States that rate of a chemical reaction is proportional to the concentration of the reactants 
taking part in a chemical 1 reaction, 

Rate constant or velocity Constant is defined as the rate of reaction when molar concentrations of 
reactants are unity. It has specific value for a particular reaction at a given temperature. 

Order of a reaction is described as the number of atoms, ions or molecules whose concentration 
changes during a chemical reaction. It may also be defined as the some of the exponent terms present 
In the rate equation, 

Molecularity of a reaction is defined as the number of atoms, molecules or ions taking part in the 
reaction as given by the balanced chemical equation. 

Zero order is reffered to the reaction whose rate of reaction is independent of concentrations of 
reactant. 

First order reactions are those where the rate of a reaction is proportional to tne concentration of only 
one of the re-actants and is independent of others, if present Second order reaction are Involve the 
rate of a reaction is directly proportional to the product of the concentrations raised to the power unity, 
of two different reactants. 

Opposing reactions 

Reactions which can proceed in ferward and backward direction are called opposing reactions 
eg. 

2HI ^-- H 2 + l2 

Consecutive reactions take place in more than one stage are called successive step or consecutive 
re actio ns,. 

Halt-life Is the time in which half {half of its Initial value) of the reactant are converted into product 
The half-life period for first order reaction Is Independent of Initial concentration. For a second order 
reaction, it Is inversely proportional to the first power of the initial concentrations. In general. 

1 


W here n is the ord er af a reaction. 

Activated complex; An activated complex Is an unstable arrangement of atoms which is very sho 
lived. Activation energy fs defined as the minimum amount of energy required by the molecules before 

the reaction can take place. 

Ph0toCh ^^^ a r ^dlon»whkh are initiated by exposure to light are called photochemical reactions. 
r . ^ iruwndent of temperature, while ordinary reactions depend on the temperature, 

Grotthus Draper law states that only those radiations which are absorbed by the reacting systerns are 
effective h producing chemical change, Einstein Law of photochemical equivalence states that any 
atom or molecule activated by light absorbs only one quantum of light causing the reaction. 
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^ ei1ri . t ant5 consumed or 

Quantum yield or efficiency- rt is defined as the number of i™ 5 
product form erf per q u a ntu m of light absorbed, i. e. H gfv en time 

. Number of 

* - Numbe.of absa-ee -n. „, >tordinafy Kr.peratL.re as a result 

Chemiluminescence is defined as the emission o 1 ie nt > se of a photochemtea I reaction, 
of chemical reactions. In a sense it maybe regarded as the rei ^ (e5S may ennOt: the radiation of 
Fluorescence an excited atom or molecule formed in t. * V ' . _ oresCsn ce or phosphorescence, In 

either th. !Jm c <r.f Wfeit friun.cy.1he .M ^ISSJSI-c. is remold, but In 
fluorescence the emitted radiation ceases immediately when th 

phosphorescence rt may persist for longer periods. 


I* 


3. 


4, 


S. 


7„ 


MULTIPLE CHOICE QUESTIONS 

The sum of the exponents of the concentrations of reactants is-called 
{aj rate of reaction |b) order of reaction 

(c) molecularity {rf] rate constant . 

The half -life period of any first order reaction 

(a) is half the specific rate constant 

(b) is independent of the initial concentration 
(0 is always the sam e whatever the tea c t ion 

(d) i s d irectiy p roportio na I to the initial con centratton of t h e reactant 

The equation for the rate constant is given by k - PZe'^/RT a chemical reaction will proceed 

more rapidly if there is a decrease in 

|a| T * CbJ Z 

{C J £s Id) P 

A zero order reaction is one 

|af In which reaetants do not react 

(b) In which one of the reactants Is large excess 

(c] whose rate is not affected by concentration * 

(rf) In which product does not form 

The number of reactant particles which collide to form the activated complex In an elementary 
process 

(a) rate of reaction | b) order of reaction 

[t\ mofecularity . [dj fate constant 

Consider the following statement*. For the second order reaction 
2A -+■ products 

1. ■ the unit of the rate constant In concentration “*tfrne 

2. c K is directly proportionaJ to the InItlaJ concentration 

3. the plot of 1 / concentration versus time would eiire a ^ 3itrU lr 

Of these statements ‘ TB 3 rtrai & ht fln *- 

(a) I & 2 correct , * , 

(C) 2 & 3 correct (jj Us ‘°‘ rCCt 

Consider the first order reaction, If the | n i tJa | Qrrect 

at any time t the concentration pf 0 i$ x, t h Cn «, e tAtfl _ N ^ A Is V an d B tero, and 

(a) k =l/t In fo-x)/o jl, . <,uai|on can be written as 

ss_ 
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(b ) 

(t) 

W) 


EU liPAMtNIftL CO WCEH S JUfP in CHtlyiiSTRY 

The collision theory of hi molecular Is based on the following assumption 
(a) the molecule in order to react must collide 

the mol ecu. & must possess at least a certain minimum energy necessary to rearrange 
outer electro ns 

the molecules must collide with correct orientation 
all the above 

In a reaction: 2 a*b-+CO The moltcufarity of a r ea cl, on is: 

W 2 [&) o 

ft) 3 (d) 1 

Which one of the following statements regarding catalysts is not true 

(a) a catalyst remains unchanged at the end of the reaction 

(b) a cata iyst ce n in itiate a re act io n 

{c| a catalyst does not a Iter the equilibrium in a reversible reaction 

(d) ca ta lysts are som eti mes very spec if ic i n te rm s of r e actions 

The change of concentration of reactants and products in a unit time is cal led 

(a) rate of reaction [b) order of react jo n 

|r) molecularity (d) equilihrium constant 

Of doubling the concentration of A increeses the iate 4 times and tripling the concentration 

of A increases the rate 9 times, the order of reaction is: 

(a) 0 jb) 1 

Cc) 2 (d] 1/2 

A catalyst increase the rate of a chemical reaction by 

(□} increasing: the act ivat ion energy fb) decreasi ng l ha acti ua don e p.ergy 

(c) reacting with reactants (dj reacting with products 

For the first-order reaction with rate constant k, the half life period (initial concentration - a} 

Is equal to 

(a) ln2/ft (b) 1 fka (c) Q.mfka [d) 1/2 Sta 

For the reaction of the type A+0-»products, it is observed that doubling the concentration of 
A causes the reaction rate to be four times as great, but doubling the amount of Q there is no 
apparent effect on the rat£. The rate equation is 

(a) rate-* [A] [B] (b) rate =* [A] 3 

(C) rate =* [A] 2 [B] (d} rate =*T^ 5 [S1 3 

The reaction X+2T+2-* N, occur by the followir^g mechanism: 

(i) X+¥->M (fast) (ii) M^Z—(slow) |iii) OfV-»N fvery slow). 

What is the rate law for this reaction? 

|a) *[Z) M M*)|V| 2 (Z] 

lc) HN] (« ‘IM U1 

For the singte-step rea cti on 2 A+ &-J A 2 6 the ra te law 

(a} Hate =* [A] [BJ * (bj Rate=Af2Aj [&] 

(C) Rate = * [A| 2 jB| (d] Rate -* 1A] Z [Bl/|A20| 

The branch of chemistry which deals with the study of reaction rates is known as 

fa) chemical kinetics {b) chemical equilibrium 

(c) electrochemistry W) chemical thermodynamics 
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41. 


42. 


«* tim(! “ “" ed 

The cha nge i ft the concent rati on of the re*_ Rate of . 

(a | Ordor of the reaction ^ iy|olecifl ar ^ 0 ^ er 

(c) Rate constant 

, Suppose that'th e rate law for f eaCtian |S 

Rate q k LA] IB| ,i c repfesents the concentration of both A ah(J 

an d the initial co ncentration of A and B a f® 

B at any time t, a straight line *<11 be obtaine f 

M 


(a) log C i s pi ott e d aga/nst time 


(d) 


43. 


{0 I/C is plotted against time 
Which of the following is true f« the reactiofi? 


1 /C Z is plotted against time 
]og c 2 is plotted against time 


(a) 


N 2 + 3M 2 2NH 3 
2 d|H 2 | dlNH 3 l 
3 dt " dt 
d|N 2 | 3dlHj| 


it} - 


. Zd]NH a ] 

( b 3 dt _= dt 
d|N 2 l i d|H 2 l 
l d ) "Tt 5 dt 


44. 


dt dt 
For a reaction of the type fsecond order In A) 

A-* Product 

if the ^ltial concentration of A is a and at a given time t, the concentration of product Is x, the 
rate constant (k) can be put as 

Lb) 


45, 


M k-t(a-x) 

l <3 k-KH 2 ) 

For the reaction 


|d] k 


•4M) 

•Uri) 


2S0 2 + 0 2 ^-2SOj 


the rate of disappearance of 0; mol |~, s _1 , The rate of appearance of S0 3 is 

La) 

(C] 

Consider a system containing N0 2 and in which HG 2 [ S consumed in the following paraM 


46, 


1.0 * 10 4 mol I" 1 
4.0 w 10 -4 mol J _1 s _l 


lb) 2,0*10 4 moif 1 r 1 
Id] 6.0* IQ" 4 moll’ 1 $ _1 


reactions 


2N0 2 




NjO 4 


k- 


NOi+5Gi 

the rate of disappearance of N0 2 will be equal to 


no+so 3 


47. 


La) ^LNO^ + VjJNO^ ■ 

1C) JkitND^ 

For a reaction of the type 
A + 0-* Products 


[b) ^llNOjl^irkjiNOjUsoj 

^ k l^°2l 2 f ^tN0 2 HS02l 
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43. 


I| |, L . EMNDAMjNTAL CONCEPTS A hip MCOi IN C - HEM-IST ftT 

*. * be , ime5 

amount of B there it no apparent affect on the rate. The rate equation is 
R * teMl[A l l l B l 1 lb) Rate-MAI^ 

Rate — k|A[ x |B L (d) Rate = k|A] |B| 2 

Consider the third order rat equation 


(a) 

<3 


where C 0 is the initial concentration and 
is 

w 'i/2'zife; 




49, 


50. 


51. 


52. 


C Is the concentration at time t.The half life period (t^ 2 ) 

w*w—^ 


2k C 


3k 


(t > t V2 - 


2C_ 


(« 


ti ^ = kc: 


Which of the following statements 1$ net related to collision theory? 

[a) Molecules must process a minimum amount of enE/gy 

(b) Collision theory is applies bl e to liquids onfy 
Lc) lyioiecules must have p roper orientation 

fd) Molecules must collide with each other to do a chemical reaction 

The minimum amount of energy that the reacting molecules must possess at the time of 

collisions in order ta produce effective collisions is called 


|a) Threshold energy 
(c] Free energy 

Chemical reactions Df the type 
are Called 

(a) Pseudo 1” chemical reactions 
[c] Parallel reactions 

In a reversible reaction 


(b) Activation energy 
|d) Internal energy 

, k i . B k 2 


-+ B 


*c 


lb) 

id) 

k 


I HO 2 




l 2 


Fast reactions 
Consecutive reactions 

n 2 o 4 


2kllN0 2 ] 

2ki/kj [NO;] 


S3. 


64, 


the rate of disappearance of NQ 2 Is equal to 

tO ik 1 tN0j] 3 -k 2 [N 2 0 4 | (b) 

(0 (Jk 1 -k 2 )|N0 2 ] Id) 

Point out the incorrect statement. 

[a) Rate I aw is more informative than law of ma ss action 

[b] Rate law is an experimental fact whereas law of mass action is a theoretical In nature 
|c) Rale la w i s always d iff er ent from th e expression of la w of m a $ & act ion 

(d) Of der of the reaction i$ equal ta th e sum of Lhe po n entj of conce n trail on ter ms in 

the rate law 

Consider the first order reaction a ——-» e 

If the Initial concentration of A is a and B zero, and at any time t the concentration of B is k then 
the rate equation can be written as 
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55. 


(a) 

l. 

tc) t-f In— J~ 
ln the kinetic study of a '* artl ° n 

A straiEht line w« observed when# gra 

(a) l lt order 
(c) 3 ,d order 


A 


56. 


57. 


53. 


59. 


eassastsaaisssEi'S 

, . i b ' 

If ^ . - 

r"'!^ 

* —> wo *"j wJS ptotted, the reaction is, 

(d) !eroori , e '', h . reaction doubles when the 
. , prodoc- *• ,ste ° f 

for » 

concentration of A is increase a nr 

W .2 

(0 I ate of thcreaction ani concentration of the reactants 

The experimental relationship be^Een r 
1$ called lb) 

[ai Rate constant mi 

fc] le-chatelicf's prl nC 'P le . „-rtiaTiof 
The hy<*r olysfc of methyl aettat a * a ^ 

(a) l 11 order (j] 

10 3 rd order _ c + p 

for the reaction 


F *f the re3 cllD 

reason, 

lb) 

Id) 


1 

6 


Law of mass action 
Rate law 

lefO order 
l"* order 


£££ The rote M»M> hr the reacts is 
t a] isklAllBl 


60 . 


i c \ r S k L A11B [ 

From an elementary reaction of the type 
the order of the Traction is 


lb) 

(d) 


f-k|A 2 UBl 

r*k|B| 2 
A + 2B- 


C + 0, 


[bl 2 



FUNPA MtjITjj , CONCEPTS AMn MC Qi IN [HEMlITHf 


_ _ 17. CQLIQ1D5 

Colloid is a system in which one substance U dispersed (dispersed phased as a very fine 
particles in another substance (dispersed media). For example, contains liquid droplets (dispersed 
phase) suspended in air [dispersion medium). 

Th£ most Important difference between a solution and a colloid is the size oT the particle. Colloidal 
particles are larger than simple molecules but small enough to remain suspended. It Is classified as 
micro-heterogeneous. The diameter of the particle in the colloid is in the range of 1 nm to 1000 nm, 
Sols ii the dispersion of a solid in liquid are sailed Sol, Sols are divided into two categories, depending 
an the interaction between the dispesed phaseend the dispersion medium. 

lyophilic (Liquid-loving) sols have strong interaction between disposed phase and the dispersion 
medium. When water is u&Ed as dispersed medium, these are termed as hydrophilic sols. They are 
thermodynamically stable, 

Lyo phobic (Liquid-hat mg) sols have weafc interaction of dispersed phase with the liquid. The formation 
af these sols accompanied by an increase in their ffEe energy-Therefore, these are thermodynamically 
unstable and kineticalJy stable- When water is used as dispersion medium, such sols are called 
hydrophobic sols. 

Preparation of Sots 

Simple dissolution of solids in the liquids yield Lyophilic sol. Wo further purification is required 
If if the starting substances are pure. Following methods are generally used to prepare lyophobic sols: 

Dispersion methods . 

The bulk material is disintegrated In the form of colloidal dimensions in dispersion medium. This is 

generally done by mechanical grinding. 

Condensation methods . . . 

^ this method, the colloid particles are formed from atoms, molecules or ions by a physical or 

a chemical process. This Includes; 

(i) Chemical reactions: Some chemical reactions lead to insoluble products which aggregate to 
in the form of colloidal sols, 

fii) Brtdig arc method Is suitable for metal sots. The evaporation of metals is caused by striking 
an electric arc between two metal electrodes dipping In a suitable liquid medium. 

(ill) Cha nee of solvent: Th e solution is prepared in a Ifquid in wh ich substanee is f a sily sol ub!e. o 
this is added a liquid which leads to decrease in solubility and results in colloidal sol. 


thewl contains impolite, e.g. soluble electiolytes or non electrolytes. These effert <he 
Jbillty ond ether properties of sol, therefore. It is.neCMssry to purify them. Following methods an 

ItnnHratiorr Colhridel particles pets throu 6 h ordinary filter peper. However the pore site of .n 

riinarv niter nsoer can be decreased by impregnating the filter poper with suitable material.The . 
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,emov« impurities, l eavins 

paper thus prepared Es known as an ultrsfille r pa per- t dt( , rau( hwhi«h Small n,olt eifc 

the coflord on'the paper . r „, le g. teltoP^ 11 ^ th 0 , j Tk „ ^ 

Dialysis; The sol (s suspended in a surtaiternerr “ f an y other apP^P^ 1 0 lohJa] 

are permeable. This is surroundiPE hy distilled 

particles are left behind. rfialvsis pff£ eSS tan ^ E ^ ome ait ^ a ^ pl V in S an 

Elect rodialysis: if the impurity is an electrolyte, th■ - . lhe ff € ]d and get out of the membra nB 

electric fi e Id across t he m emb rane. The ion s move ■ 

quickly. 

Properties of Colloidal Sob , «iiinidjl sols: 

The following are the important properties o 

Optical Properties . d . e However, when a beam gf light h 

A colloidal sol seems to be transparent to becomeS visible. The visibility isdueta 

passed through a colloidal solution, the path 0 * , , _ This phenomenon, is called the Tyndall 

the scattering of light from the surfaces o tow _ ‘ t o determine the molecular 

effect. The scattering of light by the collo.dal Prides has Been 
weights/shapes and sizes of colloidal particles and macromolecuies. 

Electrical Properties ■lertrical charges. Some of these are positively 

Colloidal particles in a dispersion medium carry electnca b 

tonornai psrT.c.« lid | , ..... Aine unar i [bp method of preparation. The origin of 

charged white others are negatively charged depending upon ine mecr u k 

charge may be due to the following reasons. 

(a) Direct ioniiatio n Df so rface groups 

{b) Selection ad sorpti on of ions 

Cotllgatlve^ ^ c0 | j0ida | panicles per litre of the sol a re relatively much lesser than in a true 

solution. Therefore, the sol boil and freeze at almost the same temperature as the pure ^rsion 
medium and lowering of its vapour pressure is almost negligible. The osmotic pressure for 
system, though smaller than true solutions, is measurable and gives Information regarding the number 
of part ides present per kilogram of the dispersion medium. 

Electrophoresis; The migration of colloidal particles towards the electrode in an electric field is ni.ee 
elect roph ore sis- Th e terms ealap horesis and ana phoresis refer to the movement of positively 
charged colloidal particles to the cathode and negatively charged particles to the anode, respect/wr 
Coagulation of Colloids 

The phenomenon of conversion of colloidal particles to the precipitates is known 3 s 
coagulation or flocculation. The mechanism of coagulation for lyophilic and lyophobic sols is diff* 1 ^ 
Flocculation vaf up 

The flocculation value of an electrolyte Is defined as the minimum number of milll-tno^ ■ an 
electrolyte per litre of the sol required for its coagulation. 

Gel is a colloidal system in which a liquid is dispersed in a solid. Under certain conditions, the lyoP^ 
sol may be coagulated to give a semi-rigid jelly like mass which encloses all the liquid present in &?'■& 
The product so obtained is called a gel. Gels are of two types: elastic gels and non -elastic gels. 
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1. 


2 . 


3. 


5. 


6 . 


7. 


B 


9 . 


10 . 


Horngeneisefi an emulsion 

Helps in the formal ion of an emulsion 


E UH*^ENT*i cowctm ^ |W CH tM , ST , r 

" WhiC '' b °"' *' * if>e,s5d •*« — dhl— medium ere 
„q U ,ds which ere ,mm,«,ble. In most e««, one of the | iqai d „„„„ is were, S nd the other en oil. 

Accordingly, we come across two types of emulsions-olMnwrater and watersn-oil 

Emulsifiers are the Substances which ere used to stabile the emulsions. These are^generally tong chain 

molecules with polar groups. The stabilization of an emulsion by means of an emulsifier is called 

emulsification. 

MULTIPLE CHOICE QUESTIONS 
The Tyndall effect was used by Zsigmondy to devise 
fa) The ultramicroicope [b] The ultraEentrifuge 

* fcj The osmometer fcfl) Electrodialysii 

The process of removing dissolved impurities from a colloidal system, by means df diffusion 
through a suitable membrane unde; the influence of an electric field, is called 
(a) EFectrosmosis (b) Electrodialysli 

(c) Electrophoresis |d) Peptization 

A n emu Isifter Is an agent which 

(a) Stabilizes an emulsion (b) 

jc) Ca u s e s eoagu I atl on of a n em ulslon (d \ 

A colloidal system in which a liquid Is dispersed In a solid is called a/an 
{a) Emulsion (b) Sol 

(c) Gel Id) precipitate 

Which ont of the following statements is not correct about the (yophllte sols? 

{a} They carry cflarge The particle are hydrated 

(b) These ore quite stable and ore not easily coagulated 

fd) The re Is a con siderable inte raction between the disp ersed phas e a n d dispe rsron 
medium 

Which of the following statements is false regarding lyophlllc sols? 

[a] The colloidal particles show a hStlng for the dispersion rnedium 
{fa) Th es e a re gen erally easy to pre pare 

fc) These are more stahie than lyophoblc sols 

fd) ■ The stability of Ihe sols Fs mainly due to the dertrlcal double layer 
Gold number represents 

(a) Qua ntity of g o Id In al leys 

(b) Charge on the sol 

(c) colloid protective power 
{d) Percentage quantity of gold In colloidal gold 
What happens when ar electrolyte is added to a sol In Targe amount? 

| a | Scattering of Ugh I Is observed 

(b) Particles starts moving towards their respective electrodes 

{0) Coagulation takes place 


jd| Brownian movement Is observed 
fog Is a colloidal system of 
(a) Gas in liquid 
fc) Gas in gas 
Colloids can be purified by 
(a} Peptliatfon 

{cj The Breed ng art m ethod 


lb) 

Liquid In gas 

Id) 

Gas In solid 

{b) 

Coagulation 

(d) 

Dialysis 
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11 . 


12 - 


13, 


14. 


15. 


1G. 


17. 


IB. 


19. 


20. 


21 . 


ANP 

Which of the following can act as a protect ^ ^£5 gel 

{3] Gifatin . 1 (d) All three . dependi? 

(c) Oil-in- water emulsion , rt , e LjJationp° werflf H 

On which of the following properties thee I- 

(a) Size of the ion 

{bj The magnitude of charge on ian 

(cj The sign of charge on the ion 

(d) Both magnitude and signof the charge on' 
lyop h 1 1 lie sol! fo mor t stabf e than lyophobfc so 

(a) Charge on their particles 

(h) A layer of dispersion medium on their pa ic 
(c) The smaller size of their particles 

1 ^ prC.a.« *> colloidal addin* ."-*"■**«. h ca„«, 

!1 « SlVSiJ h * (d) El'awmwh • ■ 

Fe(OHl'io7comlin sodiumchloride»an im(mrltlf.'nii* an be removed by 
M Condensation W Peptization 

{c) Coagu latior ^ dialysis 

The protective power of a Jyophillc sol is 
(s| Defined by Hardy-Schulze rule 

(b) Determined by size of its colloidal particles 
( c } Measured In terms of gold number 

(d| Proportional to the quantity of electrical charge on it 

The Tyndall effect is not observed in 

[a) Suspensions fb) Emulsions 

(c) Colloidal solutions |dj True solutions 

Emulsifying agent Is a substance which 

(a] Accelerates the dispersian 

(b) Makes the emulsions homogeneous 

fc) Stabilizes the emulsion . 

(d) Helps in coagulation the emulsion 
The Brownian movement is due to 

(a) Attraction and repulsion between charges on colloidal particles 

(b) Impact of the molecule of the dispersion medium on the particles of the dispersed 
phase 

(c) Impact of the colloid particles on the molecules of a dispersion medium 

(d) Temperature fluctuation within tile dispersion medium 
Smoke Is a dispersion of 

w W Satin solid 

(Cl solid in gas , (d| Liquid inuaa 

Which oft he following wifi be most effe ctive in t h n,_■ , 

(a) Nad a,ton0fft|0 H ,3SOl? 

(Cl M g 3 |P 0 4)2 fdj m * 


23. 


24, 


25. 


26 . 


27. 


23. 


29. 


3D. 


move, but negatively charged particles remains 


>n 


„ . tmLAmmmmi Mcq t zummi 

^ 2 . In the- proc&&& of e-l^ctro-osmosli 

(a) Colloidal particles move towards the electrodes 

1 ® L 'i° ll0ldal t,a ' ,ic ' e3 and dispersion medium, move 

c| OnV disp ersfon medium movies to carry the current 

- (dj Positive ly charged colloids I pa nicies 
stationary 

Scattering of fight is observed in each of the following except 

fa) Sodium chloride solution |b) Ferric hydroxide sol 

(c) Solution of egg albumin [d] Solution of arsenous sulphide 

When j strong beam of light is passed through a colloidal solution, the light will 
(a) Be reflected 

fb) Be scattered 

Ic) Pass unchanged 

(dj Be dispersed 

Which of the following coliigative properties can be used to characterize coJIoidal particles? 
fa} Lowering fn vapour pressure {b} Elevation in boiling point 

W Depression in freezing point (d) Osmotic pressure 

Smoke is a cfisperston of 
(a] GaS in gas . fb) 

fc) Solid in gas fd) 

Which of the following is an example of gel? 

{a) Choose fb) 

fc) Rubber fdj 

The movement of coJIoidal particles towards their respective electrode sin the presence of an 
electric field is known as 
(a) Dialysis fb) 

(cj Brownian movement (d) 

Colloids ca.n be purified by 
(aj Peptization (b) 

fb) the Bredig arc method (d) 

The blue of water in the seb is due to 
(a) Refraction of the blue light by the impurities in sea water 
fb) Reflection of blue sky by sea water 
Ic) Scattering of blue light by water molecules 
(d) Absorption of other colours except blue by water molecules 
31, The tydall effect associated with colloidal particles is due to 

{aj Presence of electrical charge ■ fb) Scattering of light 

(cj Absorption of light (d) Reflecting of light 


Gas In solid 
Liquid in gas 

Milk 

smoke 


Cataphoresis 

Electrolysis 

Coagulation 

dialysis 
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deals with th« _ w hieh proceed with the 


The branch of physical chemistry wh,cfl yc *'' j p, e change* . 

are M *« by which .lk»<*« Mtf 

generation of electrical energy is tailed Electee „ metali and molten saIts. es 

electric current through them are called oondiietflrtr *- W(J0C j f rubber etc. 

which do rot conduct electric current are Jynown as -1 current Is due to the movement 

luteulileconductorsi In metallic ton duct Dr4 r t eiin 

of free electrons without producing chemical changes- CLtfren t *S dye t0 the rni S ratLon °f 

EI e cirolytk conductors: While In electro^ conductors, the 

charged particles called ions. _ edace at the electrodes due to the passage 

Electrolysk is a phenomenon In which chemical changes a 0 f the battery is called anode, 

cf electric current. The electrode connected to the p »****** *£m cathode, 

while the electrode conn acted to the negative terminal of the batted e 

Faradi ^X^^^; 1 «H« 1 h.^u„t 0la n, S ub SlS n« .«***«-.**»* 

is *irc5!: m “ 

electrolytes, the amounts of different substances deposited or dissolved are proportion a to ei. 
chemical equivalent masses.. 

0hm ^According to Ohm's law, the strength of an electric current flowing through a conductor is 
directlv proportional to the potential difference applied across the conductor and is Inversely 

V 

proportional to th e res istance. Maths maticelly. I » ^ 

Useful units In electrochemistry 

The unit of current Is ampere. It Is defined as the Invariable current of such strength that on 
passing through an aqueous solution of silver nitrate will deposit 0.001118 g of silver in 1 second. 

The unit of resistance is ohm. It is the resistance atO*C of ato&mn of mercury of uniform cross section, 
10 &.J cm long, and containing 14.4521 g of mercury. 

The unit uf potential difference Is volt. It Is denned as the potential difference required to send * 
current of one ampere through a resistance or 1 ohm. 

The unit of charge or quantity of electricity is coulomb. It Is the quantity of electricity passes, wh*n a 
current of one ampere flows In one second. 

IOL>l« II the electrical unit of enerw, and Is the amount of work performed by a current of 1 ampere 
' flowing for 1 second under a potential drop of 1 volt. 

Watt is the unit of electrical power and Is equal to the work done at th* rata* i i i 
Specific conductance Is defined as the ccnductanceof a metre^ uheVfthe usIuMa UnlreVfsoc 

conductance are ohm -1 m 1 or SrrT 1 * 

The molar conductance is defined as the conductance of a volu 
the solute, when placed between parallel electrodes 1 - 6 solution 

them all of the solution. 

Equivalent conductance of an electrolyte is defined as th 

containing one gr^m equivalent of dissolved substance wh * ?° ri<,MC * a nce of a volume of solutl 0 " 

tnd large enough to contain between them ail P 4l * d two parallel electrodes 


1 m apart and 


: of the solution, The units of specific 

-containing one mole ^ 

P3rt, and 'large enough to contain between 


fiHWTia«ATlONAL SCIENTIFIC QM4WIZAT10N ^ 



f^ CWMENTAI CONCEPTS AN DJhlCfljJN^CHfW15TRY 

Cell constant is defined as the ratio of the specific conductance to the observed conductance. It is 
determined by using a solution of potassium chloride having known concentration. 

Degree of ioniiaiion or dissociation of an electrolyte Is defined as the fraction of the total number of 
molecules of salute present in the solution as ions. It is usually determined by measuring the equivalent 
r o n d u eta nee of t he sol ut io n of a n e lectrolyte atanygivendi lotion. 

As 


a = 


An 


Where Aq is Eh a equivalent Conductance at infinite dilution. 

Substances whose aqueous solutions are good conductors of electricity are known as strong 
electrolytes e.g, solutions of acids, bases and salts. On the other hand, there ere many substances 
whose aqueous solutions are poor conductors of electricity. These are celled weak electrolytes. These 
include many organic acids and bases, 
pitwaId's dilut'on law 

Ostwald's dilution law is defined as 


K a 


aa 


(1 -vl)V 

it represents the variation of degree of dissociation of weak electrolyte with dilution. It states 
that the degree of dissociation for weak electrolytes is directly proportional to the square root of 
dilution, 

Electrochemical celt is a device for the conversion of electrical energy into chemical energy and vice 
virsa. It consists of two electrodes dipping into an ionic solution and connected by an external metallic 
conductor. 

Galvanic cell and electro lytic cel I 

A galvanic cell is a device where the chemical energy Is converted mto electrical energy, such 
as □ dry cell or lead storage battery. In an electrolytic cell, the electrical energy from an external source 
Ls used to bring about a physical Dr a chemical change. Charging of a lead storage battery or electrolytic 
purification of metals are examples where electrical energy brings about Chemical changes. 

Electrode potential is the potential dif fere nee that exists across the metal-solution interface Is known 
as electrode potential. If the ions in the solution are at ural activity, the electrode potential is termed 
as the standard electrode potential. 

Electromotive force (EMF) Is am abbreviation for electromotive force, and is defined as the difference 
of potential between the electrodes which causes the current to flow from one electrode to thE other. 
Buffer solution ♦ 1 

A buffer solution Is an aqueous system that tends to resist changes in Its pH value. It consists 
of a weak add and Its conjugate base or a weak base and FIs conjugate acid, for example, acetic add 
and Sodium acetate, ammonium hydroxide and ammonium chloride etc. 

Ho. of equivalents of acld/base added per dm 3 
B u ffer cap acity = Unit charge in pH valu e 

The three main buffer systems In living materials are protein, bicarbonate and phosphate. 

MULTIPLE CHOICE QUESTIONS 
1. The pKa of acetic acid Is 4,74, which Implies that 

(a) pH Of IN solution is 4.74 

(b) At pH 4.74, the dissociation of acetic add Is maximum 

(c) At pH 4.74, half of the acetic acid molecules ere dissociated in the solution 

(d) At pH 4.74, the dissociation of acetic edd is minimum 
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2 


3. 


4. 


9. 


10 . 


IJI NftAMEfr|T *l CQH« 

An a e id solution of pH - 6 isdi! ut ^ ^g 

9 


pH affinal so 1 ^ 011 becomes 


l« 

(d) 


!b) 

(d| 


CH^COOH+CH^CDONa 

gpraA + Boric sCid 


(a) 6-95 

(c) 4 

Which is not a buffer? 

(a) NH d CJ + NH 4 OH 
(e) CH 3 CQONH 4 + NH 4 OH 
Which of the following statements is not correct? 

The conductance of one cm 3 of a material is nailed sP«* c conductance 
££Tconductance increases while extent conductance leases on progress!* 

TheTltlni equivalent conductance of weak electrolytes cannot be determined by 
extrapolation of the plot A against concent ration 
The conducti vity of metals is doe to the movement of electrons. 

W&ak electrolytes are only partly dissociated in solutions. The degree of dissociat-cm of we 3 * 
electrolyte in aqueous solution 

{aj Is Inversely proportional to the initial concentration of the electrolyte 

(b) Is directly proportional to the initial concentration of the electrolyte 

(c) Does not depend on the initial concentration of the electrolyte 
[dj Depends on the equilibrkim concentration of the electrolyte 

E q ual volu mes of two sol uti on s of p H 3 a n d 4 are m ixej d) The p H. of lb e result a nt s q I ution is 

W ? lb) 3.5 

[p] 2.96 . (d) 3.26 

Equivalent conductance is expressed in the units 


(a) 

m 

w 

W) 


(a) S/cm/eq 
.2 


S cm / eq 

.2 


|h) 

14 Scm^/eq (d) S cm 1 eq 

Conductance measurements may also provide very important information about the onc.o* 
the following properties 
|a) structure of chemical completes 

(b) size of Ions &solutIons of ions 

(c) In medical research 
(dj all above 

One beaker contains 100 cm 3 of (U Mosalic acid solution and other beaker contains 50cm’ 

of o.i M acetic sad solution which one of the foilc™:™ rt ,* Denser coni 

(,| Beth solution have the same pH ''‘"‘’"'Statements Is correct (n this regard 

|b) The pH of oxalic acid solution is double that of acetic arid ,,i , 

pH of oxalic add solution is wester . ..' absolution 

lie add solution is less ^ , h °“ b,e ,hat of acetic acW “ Mion 
During the titration of a weak add against NaflH il cr ac&tlc «Jd solution 
neutralization point 1 he conductance of the solution a fter m 

(a) Is constant fk . 

(D ) ^creases 
Increases 


(c] The pH 
Id) The pH of the 0 X 3 


(c) varies Irregularly 
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11 , 


12 . 


13. 


14. 


15. 


16. 


17. 


13. 


19, 


20 . 


21 . 


EyMOAMFNTAI CONCEPT’S AMO WlCQi IN CH£MlStav 

The conductivity of a o.lW KCl solution at 2SC is 0.02lS& 6 /ohm/cm. The resistance of this 
solution, placed i n conduct Ivi tyce 11, foun d to be 100 ohm. The cellcDnstantof the conductivity 
cell Is 

1 il_, ._„-l 


[a] U.S 66 cm 


(cl 12B66>iiO 6 cm -1 |d] 0.0Dl2flS6cm' 

The molar conductance of an electrolyte at infinite oil ut io nisequalttbesumofthcianicmolar 
conductance of the component ions was stated by which law 


(b) 1.23S6 cm 


.-1 


(a) Kohlraush's law 
(c) Hittorfslaw 


-2 


M NaOH solution is 


lb} 

Id) 

|b) 

Id) 


Ostwald law 
none of the above 

2,17 

6.71 


The pH of a 6.78x10' 

(a) 12 .S3 

(c) 11.82 

Which of the following have high mobility in water 

(a) H" lb) OH“ 

(c) Cf W) A&fl 

When a concentrated solution of an electrolyte is diluted 

(a) Its specific con ductance in creases 

(b) its equivalent conductance decreases 

(c) its specific conductance decreases ar«f equivalent conductance increases 
(d | both specific an d equivalent conducta nee increase 

With increase in temperature the transport numbers of the cation and anion tend to equalue 
and approach a value of 

(a) 0,225 lb) 05 

(c| 0.4 « 

Which of the following is a buffer solution? 

(a) CHgCOOH +CHjCOONa (b) CH 3 COOH + HCJ 

(c) CH 3 COOH + NaOH (d) CH^COOH + KOH 

The extrapolation to obtain A o is made readily for — ■ electrolytos 

la) weak « ct?nstjnl 

(c) strong all the above 

W h,t weight of nickel Will be liberated by a current of 5 amperes flowing for 193s through 
NiO^ solution? 

fa) $.2935 e 05878 

(c) 2,835 g ,d| 5,370 8 

Electrolytic conduction Is due to the movement of 

(a) electrons electrons as well as ions 

ott Sm fare » ^ * ** M v^ole milk ha, a pH of about 7.0. how many times 

greater Is the H 3 0 + concentratlors In diet cola than In milk? 
fa] 2.3 times higher In diet cola thin In milk 
b) 400 times higher In diet cola than In ml k 
W 0.43 time, higher In dletcolathan In milk 
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12 . 


23. 


24. 


25- 


25, 


27. 


28. 


29. 


31. 


7 

14 


[d \ ioqdo times higher in ***** °° ta 3n ,! ]. ihe highest specific co n d utta nee ? 

Which of The following solutions of NsC wi. Q fllJV 

(a) 0.001 W ^ i'ofV . 

If a strip of Ou metal is placed in a solution 0, ^ St ^' js ipitate d out 

W Cu wiH he precipitated out rea£ tion takes place 

(c) Cu and Fe both dissolve ' 1 H of ahoiJ i 

A solution f NaCl in contact with the atmosphere ^ P 

w 3 5 s 

W s td) 

The value cfpKw at 25 a C 

(a) 14 M l * 10 

I C I Q.14 ' W 1-4 

Equivalent conductance can be expressed in terms of specific conductance (k) 

concentration (c) gesm equivalent per dm ^ as 

(a)- k x C (h) k x 1D00/C 

fc] kx C/1000 td] kx Cx 1000 

The degree of dissociation of weak acid increases with 

(a) Decreasing pressure lb] Increasing pressure 

[z] Increasing Concentration Id) Decreasing concentration 

Stro nge r the OKldlilng agent, greater is the 

fa) oxidation potential (b) reduction potential 

(c) redox potential (d| e.m.fofcell 

The pH of a buffer solution containing an add and its salt is 


-14 


and 


la) 


10 


V , W 

pKa + log 

1 , \M 

^pKa-lag^ 


(b) 


w 


lAi 

pb + lDg^j- 

lagpKs + logj^j 


30, The pH of a buffer solution containing a weak base and its salt can be related to pKb as 


(a] pH*pkb-logj|y 


tb} 


is l 

1C) pH b 14 * pKb — log W ] 

Which of the following solution has pH - up 
la] 40 m ndun j^i 


tt 


Ixltf^mNaOH 
1 x 10" 3 M NaOH 


[d] 


32. 


33. 


PH - § PKb - § l0B 
'pHBpOH-pKb + logjli 


i*10“ U MHa 
^ll^MNaOH 
v-s 


The pH of beer which has hvdf ogen lo n concentml* r , * 

(a) 4.20 

M 5.53 5 4. 0O 

Which of the following solids Isa bSstcend , 9,8 

la] Graphite [b) Diamond { C J Maci cryst r |° f &leclrltlt y? 

(^1 Marble pieces 



34. 


35. 


35. 


37. 


38. 


39. 


40- 


41. 


42. 


43. 


FjjWOAMENTAt COnCf PTi AN O MC Qt 1*1 CHtM iSTHV 

*hich or the following expressions represent the equivalent conductance? 
(a) A = Ls/V 


(b) A = 

tc} A = Ls [d] A - 

Which of the following statements is not correct? 


U* 1000 

V 

Ls x 1000 


[a) The conductance of one cm' of a material is called specific conductance 
(b} The conductivity of metals is due to the movement of electrons 
(cj The I i mrtfng eq u ivale nt con d uctance of we a k e le ctrolytes ca n not be deierm ine d by 
extrapolation of the plot of * against concentration 

fdj Specific Conductance increase while equivalent conductance decreases on progressive 
dilution 

During the titration of weak acid against NaQH, the conductance of the solution after the 
neutralization point » 

(a) Increases ' {l?) Decreases 

(c) Varies Irregularly {dj Is constant 

According to the Debye^Hackle theory of strong electrorytes, an ion moving in an atmosphere 
of oppositely chafed ions experiences a drag. This effece is known as 
fa) Concentration effect {b) Electrophoretic effect 

(c) Inter-ionic effect (d) Asymmetric effect 

The branch of chemistry which Is concerned with the interrelation of electrical and chemical 
energy Is called 

|a] Reaction mechanics (b) Electrochemistry 

(c) Quin turn chemistry ■ (d) Kinetics 

Which’of the following is a cathodic reaction? 


2 + 


la) Fe 
{c] 40H" 


-f Fe 


3+ 


(b) 


-> 2H 2 0 + t> 2 


2H 2 0 - 
2 - 


ld) 2 SO. 


► 20H“ + H 3 


The device that converts the chemical energy of fuel directly into electrical energy is called 
(a) Electrolytic cell (b) Galvanic cell 

(c) Concentration cell {d} Fuel cell 

Equivalent conductance Is expressed in the units 

(a] Scm^eq ^ (b) *■ 

[c] ScmT^eq ^ " Id) 

The blue color of CuSO^ disappears on adding Zn granules to it. It is because of 


5 cm eq 
S cm^ eq 


fa] 

Oxidation of Cu atm 

lb) 

Oxidation of Zn^ + 

tc) 

Reduction of Zn^ + 

Id] 

Reduction ofCu i+ 

The units of specific conductance will be 



(a) 

Ohm cm' 1 

lb) 

Ohm cm 

[c) 

s cm 1 

Id) 

Mho cm 
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44. 


45, 


46. 


47. 


43. 


49. 


50. 


51. 


52. 


Free energy 
( 8 } AG*~nFE 


change (AG) is related » the e.rrU of a «* 

(b) AG^ n r r 

nFE 

(d) AG * — of 

(c) E * nFAG w Hl 

When a concentrated solute of an eIectfloly*® ' s ^ u 

{a} its specific conductance increases 

(b) Its equivalent conductance decreases 

fcf specific and equivalent conductance '™r« conductance j ncr eas« , 

(d) Its specific conductance decreases an ^ be expressed in terms of the 

According to the latest convention, the e.m.f. of a \ 

reduction potentials RHSelectrode |Er) and LHS electrode ( i) 

la) £«II = e L' e R ' |bl E «“* Er/Ei 

(c) e ce ||-E r + e l (■» E cell sE R- E L 

The conductance of 1 cm 3 of an electrolyte solution is called its 
[a) Specific resistance (h) Equivalent conduct a nee 

(c) Molar conductance |d) Specific conductance 

The equivalent conductance (a] and molar conductance (a^) of Ba 504 are related as 


'm 


It) T«A 


Id] a *■“ 


m 


'm 


(a) a- — 

(C) A - A m i*v n- ^ 

Which of the following statements is not true with reference to ionic conductors? 

(a) It decreases with rise in temperature 

(bj It Involves the tra nsfer of matter 

(e) it involves oxidation reduction reaction 1 ‘ - 

(d} lu nic cond uctance is due to movement of the lori$ 

Which of the following electrodes has = 07 
(a) Cu 2+ /Cu 

(c) Clj/Ag - |dj H 2 / 2 H* Pt 

The expression of specific conductance is giver by 

W **“ L‘7 (b) 

(Ct lS ’ S 'A Id) U = L-- 

DeDng reaction of cop per with aqueous solute s|| A . 

(a) Silver Ions are reduced ... j n,t 

lb) CtJ are reduced 


m ci^cn Pt 


nitrate 


fc) Silver atoms are reduced 


©I NTE ftNATIO^M SO npJC ORGAN IZATIOH ; 


w 


N0 3 t0ns reduced 



53. 


54. 


55. 


55. 


57, 


53. 


59. 


EG. 


61. 


FUllPflMFNtALCQNC CPTS ANP MCQi IN CMEMISTflV 

following statements is not correct with reference to cell constant 
t a J ™ ,s measured with KCP solution 

(b) it is used to determine the specific conductance 

[c) The dimensions of cell constant Is cm ^ 

fd) Specific con ducta nee do es n 01 va rv wit h c oncen tra tio 1 
Electro lytic conduction is due to the movement of 


(b) Atoms 
(d) both a and b 


2+ 

Cu |a<!) 

ib) 

c, w 2e 

-» C “|5| 

w t2e 

Id) 

2AE ( a q) + 2e - 

—* JA S(s) 


(a) Ions 
{cj Electrons 
In the cell reaction 

ClJ |s| + JA ^ a q)-> Cu ( 3 + a) a 2A £[s) 

the reduction half reaction is 

(a) Cu( s | - Ze 

(e) 2Ag( s | —> 2Ag 

For which of the following cell, the standard voltage is zero 

{aj Daniel cell (b) Electrolytic cell 

(ej Concentration cell (d) Fuel cell 

Which of the following statements is not correct regarding galvanic cells? 

(a) Oxlda tion occ urs at t he an □ de (b) Ion s ca rry cur rent inside the ce II 

fc) When the e.m.f. of the cell is positive cell reaction is spontaneous 
(d) Electrons flow around the external circuit, from cathode to anode 
The Nernst equation for the e.m.f. of the cell For the 
8 A 4 bfl+dD is 

FIT a C -3 D RT 3 C C+a Q d 

W £c£ °-^ ,n 7TT^ « E + E ° = ^F ,n “l—b 


'A ' B 

nRT 5 C -3 P 

w *■**—r ,rt -^—u 

a A -3 e 


(<Q 


a A ' a B 
a c a 

e . p A^'^ 

nF , 3 _ t> 


a A a fi 


The entropy change (AS) of a cell reaction is given by 
0£ 


W - nf ST 


w nF ( £ " T (P}-J 


(b) nF 

(d) 


(SI 
-S4S1 


Which of the following solutions of NaCI will have the highest specific conductance? 

[a\ LON (b) Z,0N 

fc) 0.31 N W OM1N 

Which of the following is not a buffer? 

(a) CH 3 COOH/CH jCOON a (b) NH 4 CI/NH 4 OH 


fc) H z C0jfHCO 3 


fd) NH 4 OH/CH 3 COOH 
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62 - 


63. 


64. 


65. 


66 . 


67, 


« i mruMFUTfll ' 

The p K a o f a cttic a cfd is 4.74, wh icMim pl th 31 

(a | pH of IN solution is 4,74 . . mrnintU^ . r 

(bj At pH 4.74. the dissociation of i5*t |C aCt - ' Hi«odated in the solution 

{Cj At pH 4.74 r half of the acetic acid mo!enj« jfnutn 

Id J M p H 4.74, t he dissociation of a cet i c a nd i ^ from the so I u tion of higher 

The e.m.f. of a concentration cell with transference 
activity (a *) to that lower activity (aj) is * lVfifl b¥ 

RT 31 
Cb> E=-^ ld e 32 


{al 


ic) 


2.3Q3HT a l 
£c -nF og a 2 


RT a 2 


ST a l 

ml e *-Ff 1 ,, 1J 


Which pvt metre of a chemical reaction will chins* with >h® ““ of 8 ca,alyst? 

W k,the rite constant M AS, change In entropy 

to AE, change in internal energy M 4F, ehanje in frwenerSV 

Equivalent conductance c W be espressed in terms of specific conduct*** |k) end 

concentration (c) gram equivalent per dm ^ as 

lev C 
1 CC 0 


kx C 
k * 1000 


(d) kx Cx 1000 


w 

(c) 

The equilibrium constant (K) for a cell reaction can be calculated from the e.m.f. of the cell [E'f 
by the relation 

2.303 RT _ „ 2.303 nF 

(b) K = —^—leg E® 


01 K- 


(C) K* 


nFE° 
2. 303 RT 
nF 


log E 5 


RT 

, lL , nFF 
\d) lagK = 2i303RT 


If 2-303 RT/F - Q.QS9 and the activities of the solids are constant, then e.m.f. of the cell 
Zn/In 2+ (a|)!|Cu 2+ {a z J1|Cu is 


68 . 


69. 



0.Q59 a l 

w 

a l 

W 

E=E*- 2 \og ai 

£ = E a + 0.D59iog — 
a 2 

U) 

a 2 

£ = V- 0.059 log-- 

td} 

t-t >-T’i D |- 

Which of the following is a buffer solution? 



(a} 

CH 3 COGH + NaOH 

lb) 

CH 3 COOH + HNOi 

(=) 

CH 3 CGOH+CK 3 COONa 

(d| 

CH 3 COOH * KDH 


For the galvanic cell 

- Zn(Zn 2 *l3 pn 2*,]| I Cu 1 * la {Cu 2+,l |Cu 

WhereapnZ+jandafcuSejaretheectivitiesoftheZnit.-., 2s. , . .. 

(a, Increases with increase ^ C ' m ' f ' 


OINTERWATIOHAt SCIEHTIf 1C ORGANIZATION Iwmw 


UlNMMnffAlCCNanililft ^ >N Chemistwy 
(bl IncreaiEs 'vith decrease of when a( 2 n 2 *) = constant 

(c) Dec rea ses whe n a (Zn 2 * j decrease and a^ w z+j incree ses 

(d) Increases when a^Z*-) decreases and a^ ClJ Z 4 ) increases 

7D. A pH of a neutral solution at 100*C when Kw = 1.0x 10 -12 is 
{a} 0 [b) 2 

(c) 6 (d) 7 

71 , If 2D ml of 0.5 N salt solution is diluted to one litre, what is the new concentration? 
[a] D.001N (b) 0.D1N 

W IN (d 10 N 
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--;-:- -i*jr,ilpsl present at the surfaces or 

of t** P ^C,« nL« ^=0 o«- a , th. 

interfacesi,«li e! l »rl.«ch.rnimy-TW.e«= „ th5 su rla«. The subject of iurf«, 

surface of the solids. For example, corroiioi of m ■ karltf dai |y life situations. 

chemistry finds many applications in industry, on » . Adsofp tion is limited to the surface only. 

The accumulation of partkies at a surface is called idso p^ _-^ ^ djsper j e( j throughout the bulk, 

while in absorption the molecules of the absorbed phenomena. The molecular species or 

Me Sain proposed the common term Scrptson tor 3C n adsorbate and the material on 

substance, which concentrates, or accumulate at the surface * 

tw surfers, or which Che adsorption tekes piJCt l * °"' d J cf rfmorfrt an adsorbed substance 
The feveciE cf aiwrpti&rfc is tilled desorption i.e.a the p 
from a surface on which it is adsorbed. 

^"'rCn^M adsorption isodhejM on solid surface. Molecules and Moms of e as 

can stick to the solid surfaces Jo two ways: 

(i] Physisorption (ii) Chemisorption 

I 

Phytlsorption; in physisorption, molecules of the adsorbate ere held to the surface by '/an der Waals 
type of interactions. The term physisorption Is proposed for physical adsorption. Adsorption generally 
d Berea ses with in crease of te mperat u re a nd the act ivatig n energy fgr physi ca I a dsorptio n i 5 nea rfy z eto. 
Chemisorption: Chemisorption involves a chemical reaction between adsorbed molecules and the 
molecules [gr atoms) of the adsorbent on the surface. Like chemical reaction, there are activation 
energies far chemisorption. Therefore, the rate of chemisorptions Increases with Increase of 
temperature, although tne amount of a substance chemisorbed at equilibrium decreases with Increase 
of temperature as for any other exothermic reaction. 

Adsorption isotherms 

. hu extent of the adsgrppon of a gas on a solid is generally expressed as x/rn where x is the 
number of molus of the adsorbate and m i 5 the number of moles of the adsorbent when equilibrium is 
attain^ A relation or graph between, */m and the pressure f> of the gas at constant temperature is 
called adsorpt on isotherm. The most common types of adsorption isotherm are £ iven below' 

TqTaTon h "°' h * tnK The ****** Sorption isotherm Is represented by the 

x/m = kC^|fgr J0 |^ignsJ 

x/m-kP^(f flfsaie) . 

The parameters k and n depend upon the nature of th D arim h 
determined by plotting, log (x/nn} against log c (or log ?\ a Jscrbent and the adsorbate and Is 

log xfm - tng k + w n I q 

This should be d straight line with the slope equal in 6 
Langmuir Adsorption isotherm 0 n ar| d the intercept equa | to log k. 

One of th e drawbacks of the Freund Ikh adsorstln ■ 

*"■ Unin.drdc.lwd ar, .dwrptioh iso!htIm on ,h is tha < l» fails at high pressure of 

six" ad ” wiM ^ 

I*) The Surface is uniform,L*., a i| molecules are a n * ased ° n lhe ^ 

adsorption and there is no interaction ^ a ° iafbed with tht. t 

8nd en!, ° PV 

--iff 
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(b) Onty 3 unimolecular adsorbed layer is fermetd) At equilibrium, two opposing processes, vi*. 
Adsorption of molecules from thegss phase and desorption of the adsorbed molecules, have 
equal rates. 

Langmuir Adsorption isotherm Js represented by the relation, 

x/m = ap/I+bp 

In order to determine the parameters a and b,iha equation maybe written in Its inverse form: 

m/x ■ 1+bp/ap - bja + 1/ap 

A plot of m/x against 1/p gives a straight line with slope end Intercept equa to 1/a an? b/a, 
respectively. 

C i ta l VS ' 5 5jb stances, which after the rate of a chemical reaction and themselves remains chemically 
end quantitatively unchanged after the reaction are known es catalysts and the phenomenon is known 

[a| Homogeneous cataiysist In homogeneous cats lysis, the reactants and -if? catalyst are in the 
same phase. For example Now isused as catalyst In the following reaction: 250 ku+ On* 

(b) Heterogeneous catalysis; In heterogeneous catalysis, the reactants and the catalyst are In 
different physical state (different phase). For example Nl in solid phase is used as a catalyst in the 

following reaction; CrH^ti + Hn*(-> CzhbKi 

Promoters are the substances that enhance the activity of a catalyst while poisons decrease the activity 
of catalyst- For example, in Haber's process for ammonia, molybdenum, acts as a promoter for iron 
which is used as catafyst. In the reduction of ethyne to cthene using Hj/Pd, BaSO^tts as a catalytic 
poison which prevents the further reduction of ethene to ethane. In most cases, the poisoning is due 
to the inhibitor or poison being preferemlonally adsorbed on the surface. 

Photochemistry 

Photochemistry deals with the absorption of light by molecules and the process followed by 
them after excitation. It also includes the study of reverse reactions in which the chemical energy 
released is emitted as light. Reactions which occurwith the absorption of light are called Photochemical 
reactions. These include oxidation, reduction, decomposition, pglymeriialfqn, isomerisation etc. 
lartubart-Beer's Law 

Lambert's law states that when a beam or monochromatic light passes through absorbing 
medium, the light absorb Ed by each infinitesimally small layer is proportional to the intensity of the 
light entering it and the thickness of the layer- Beer's law is an extension of Lambert's law, put forward 
by Beer (1852). According to this law, the absorption coefficient of the medium is also proportional 10 

the concentration of the solution and can he expressed as 

As ecI 

Where e is called the molar absorption coefficient and e Is molar concentre lion of the solute 
and I is the path length. 

Gmuhus Draper's Law U discovered independently by Crolthus and Draper (1839), states that only 
the light absorbed by the system can be effective in producing a chemical change. 

Law of photochemical equivalence states that each molecule taking part In a photochemical reaction 
takes up one quantum of the radiation causing the reaction. 

Radiative and Non-iadtatJve Transitions 

The excited molecules may lose energy and come to their ground state, cither by emitting 
radiation (called radiative transitions) or without emitting radiation {called non-radlatlve transitions) 
or In case of noiv radiative transitions the energy is Tost as heat. Radiative transitions give rise to two 
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wn MCQ* IH CHfMliliy 

p.IMntWTALcg gcglsagB ^ |s lhfi emission of light when the 
phenomena: florescence and phosphorseance* Flu^ saJ fle^uMipIdty. Ph0S jJ°^** 

molecule return* nth' (round silt' '* 0(1 „d st .K <«■" “ “ clted *■«• « * 

is the emission of light when the molecule teiurns to 

different muFtiplicsiry. a me multipliaty without e*™ittfn£ ii£ht r it is ca ]|^ 

When the transition occurs between state* of the s njace between states of different 

internal comrersion. On the other hand. If the «***■*“ 1 * 

multiplicity without emitting light. It is cal ed intersys e 

Chemiluminescence and Blolumfnescence , . . reactions. For example, In the reaction- 

Ch e m iltim i nesce nce is the emission cf light moertsint . me ta1 atoms. The glow of yellow 

of s cd iu m va pour wit h alkyl h a lides, we gat an cmi ss 10 . _ ^ . dation 1 n a i r. The em i sslo n of light 

phosphorus is also due to chemiluminescence are^ h J 

In a biological reaction is called binlumlne Ke nc^ ^ „ dlw the D , idatin>l 

chemiluminescence in a biological reaction. Foresjmp e, £ 
of lutiferin. 

Quantum Yield 

The quantum yield <p for a process is defined by the equation, 

— Number of molecules undergoing process (NpJ/N umber of photons absor cd (N p ) 
of 4* “ N,T\/Np 

La sees and Masers 

Generally, when a beam of light 3s passed through a medium. It loses its intensity. However, if 
there are more molecules of the medium in the excited state than In the ground stats (population 
inversion], stimulated emission can occur and the light beam gains intensity. This is called laser action 
and it leads to the production of the Intense, coherent and monochromatic beam of light. The name 
LASER is the acronym for Light Amplification by Stimulated Emission of Radiation, Similarly, if-the 
radiation [* in the microwave region, it is catted MASER. This is tfre acronym Tor Microwave 
Amplification by Stimulated Emission of Radiation. 

MULTIPLE CHOICE QUESTIONS 

1. A molecule returns from the fist excited triplet sate to the ground state singlet. The light 
emitted is known as 
|a) Inter'system crossing 
lb) Fluorescence 
‘ (cj Phosphorescence 
(d) Quenching 


2, When a transition between states of the same multiplicity occurs without 
Is called 

(a) Fluorescence 

(b) Quenching 

(c) internal conversion 

(d) I ntersyste m cro ssin g 


emitting light, the process 


3, 


The forces of attraction between the adsorbent * k 

Ca) Hvdrofien bonds T/” th4a *»<tati 


(a) Hydrogen bonds 
(c) Govatent bonds 


... - “^Ipole Interaction 

The branch of chemistry dealing with the stud- ? der Wia|s forces 
spectrum Is known as ' D ‘ ^actions In thn ,,, 


(b) 

W} 


>n csseafphysisorptiof 1 ar ® 


spectrum 
(a) Kinetics 
{b| Photochemistry 


in the uv-visible region of thf 



FUHOftMCMTAL CONCEPTS AND M Cfil IN CHEMliTIW 
fe) Surface chemistry 
(d) Cryoscopy 

5, The kinetics of the decamposition of ammonia on the tungsten surface follows 

la} Zero order 
■ lb) First order 
(c) Second order 
{d) Third order 

6, The correct statements in dudes 

{]) Physical adsorption Is due to Van der V/aal's forces 

(it) Chemical adsorption decreases at high temperature and low pressure 

1111} Physi cs r adsorption is re vers i bFe 

(iv) Ad s oeptio n en trgy for a c h ern i c a I a d so rptlon is ge neraily greater t han that of physi ca I 
adsorption 

la) {(), (ii) lb) liltivj 

ic) (uuiii) idj nmm 

7, Reactions Jn which molecules absorbing light do not. themselves react but induce other 
molecules to react arc called 

[□) Chain reactions lb) photosensitized reactions 

(c) Reversible reactions (d) Free radical reaction 

S. The extent o f adsorption increa ses 

(a) With Increa so in temperatu re 
{b) With increase Fn surface area of the adsorbent 
(c| W ith dec rea s e i n 5 urface a rea o f th e ads orbent 

id) With dec rea se in pressure of gas 

S. "‘'Only those radiations which are absorbed by the system can bring about themicaJ change." 
This Is a statement of the 
(a) 0 eer-La m b e rt I aw 

(b} Grotthus-Qraper law 

(c) Einstein law 

(d) Photochemical equivalence law 

10. '^Oniy those radiations which are absorbed by the system can bring about chemical change'. 
Th I s is th e state ment of the 

la) Beer-Lambert law lb) Grotthus-Draper's law 

(c] Einstein law Id) Photochemical equivalence Jaw 

11, Ca t a ly tic p Olson s a ct by 

(a) g etti ng a dsorbed on a ctive cen tres on th e cata Iyst s urfaoe 

(b) Chemical combination with any one of the reactants 

[d) I nc rea ;i n g the rate of the backward rea ction 
Id) Making the products inert 

12. A substance which lowers the catalytic activity of a catalyst Is called a/an 

(a) Auto catalyst (W Negative catalyst 

fc} promoters W Poisons 

13, The reverse of a photoch em leal reaction is ca Ned 
(a) phosphorescence 

{b) chemiluminescence_ 
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14. 


15. 


16. 


17. 


10 . 


19. 


20 . 


21 . 


22 


23. 


fUHPAMEWT Al CD« CEPTSANOJ 

{cj fluorescence 

fd) Photos ensitization atfs0 rbite molecules at equilibrium, thefl 

If 9 is the fraction of the surface occupied by +jfln j5 B j V en by 
according to the Langmunir theory, the rate of ecn e 
(a) aO W a6p 

(c) o(l- 6)p ^ a i tJie amount of substance adiarbed ^ 

In the Langmuir adsorption.lsotfierm, when p ” * Per 

gram of the adsorbent is proportional to 

(a) p 2 (b) 1/p 

(c) p - |d| p° 

The quantum yield of a photochemical reaction is 
(a} Always less than unity 

1b) Always equal to unity 

(c) Always greater than unity 

(d) Ca n have a ny va I u e great er tha n iera depe n di ng on t he re action 

The waveiength of fluorescent light is related to the wavelength of absorbed light (Af) by 

W ft)) Xf<K' a 

[c) Af CC Ag^j, 


24. 


(d) 


Xf< 


CIHTE*WATrONAL SCIENTlF 1C QRGAh|«TlONj 5 Ci ^.TT ^T 


25. 


26 . 


Retarded reaction are those 

(a) Jn which the rate of the reaction is independent of pressure 

jb) In which products are strongly adsorbed on the surface of the solid catalyst 
(cj Which are reversible under alF conditions 
{d) for which dG is positive 

According to the Langumir isotherm, when the pressure of the gas is very lar^e, the adsorption 
{a) Ps diroctiy proportional to pressure 

(b) Is inversely proportIonal to pressure 

(0 I s d I rectly proport ioai to the square of the pressure 
fd) Is Independent of pressure . " 

The reverse of a photochemical reaction Is called 

(a) Phosphorescence j h i rk ... . 

(c) Fluorescence * 

According to Langmuir isotherm, when the pressure °J^ nyUl ^ n 

(a) Is directly proportional to pressure ? EJre af e ai is ™ry Fargo, the adsorption 

(b) is inversely proportional to pressure 1 

» t P JTT n> ' t0 ' hE Sc * uare oFthe pressure 
{dj Is Independent of pressure e 

According to the GratthuE-Oraper Iny ' 

fa) On)y absorbed Iight is effective In hr^j -. 

fb) Only light between certain wavei e ^ hs 5' ne „ P ^ oloc ^ m ^r changes 

(c) Lfght is effective only for photochemical rp^ ^ lft ^^hemlcal changes 

(d) The light absorbed is proportional to Fh lit ^ SQ,utr ° n 
Whteft oFthefn^ving t he.ac.e fistk5 

fa) Adsorption on solids is reversible In n * Js * f0r ig? 


27. 


20 . 


29. 


JO. 


31. 


32. 


(b) Adsorption in 
l £ ) Adsorption^ gen 

are negative 

process is called " S “ ,es ° r Mme "‘"'MPDcIty occurs without emitting light, the 

(a) floorescence 

M Internal conversion JJ Ouertehln* 

Oplical density of a solution win. .„r a ld , I'tier-system crossing 

the solute Is 3000 and the cell length's "o^t! 6 SOlVe '’ ,, iS °' 3, the “bhrt'oo coefficient of 
(a) 1 * io ceu length is 10 cm. The concentration of the solute 

fb) 0-3 M 


{t) 


lX 
l>t 


'is 


10 s M 


pressure and ^ ,,,e ° f 1<lior ' ,,l ' ,n a > «"* «™sphe,ie 

F?r ‘ ‘ a» 

emittedIs known^V' 017 ' s, « e to *• «"•«» »r. B «e. state. The light 

S ■rT" 0 '-*' ttJ ^Foorescence 

^h,eh ;.^°,T e ? C ' W > 

(a) tight scattering me^hod ^’^ «'W of a polymer? 

fb) ■ Osmotic method 

(c) Sedimentation equilibrium method 

fd) Viscosity method 

The quantum yield far the decomposition of Hr is 2. if in an experiment, 0.01 moles of nr are 
decomposed, the number of photons absorbed is equal to 

(a) 6 02 x 10 !l (bj 3 ,oi X 2 O 11 

(c) 2.04 * J0 J1 [d j 3t01 X 10i3 

A colloidal system in Which beth the dispersion phase and dispersed phase are liquid is 

(a) Smoke * ■ ^ 

(b) Emulsion 

fc) Whipped cream 

(d) Mist 

Catalytic poisons act by 

fa) Getting adsorbed on active Centres on the catalyst surface 
Cb) Chemical combination with any one of the reactants 

(c) increasing the rate Df the backward reaction 

fd) Making the products Inert 

Which of the following characteristics of adsorption is wrong? 

(a) Adsorption on solids Fs reversible In nature 

1b) Adsorption, Jn general, increases with increase in temperature 

fc) Adsorption Is generally selective in nature 

(d) Both enthalpy and entropy are negative 
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33 


Aceerdi n g to Grotthus- Dra per'law, „hnt ache mic 3 1 ch a ngei 

(aJ □ nJv ^ bsorfli iight is e fff rffve iJi P^od ucrg P - pfi£)fochfrm i C a| ch a nges 

(b} Only light between certain wavelengt [* E . h , n ipluticrv 

(c I Light Js ef fecliv« on Iy for P?>d( och etn icJ 1 r ^ a ' 

{d] The light sbsarbed is proportional to its e _ 3fg 
34, In- emulsions, the dispersed phase and the dispersion m 
[a) Both solids 
l, b) Both liquids 
(c) Seth gases 

Ed] Phase is liquid and medium is solid .i j 

Th e enrich menl of che mica! substances at the surf ace o a 40 i 
(.i) Adsorption ft} Absorption 

Ec) Sorption id] Isotherm , 

In terms of the amount of the substance adsorbed per jram of the odsorbent (x/m), and 
pressure p of the gas, the Freudlich adsorption Isotherm is represented as 


35. 


35. 




x k 

{al —a— 
1 J m n 
P 


P -k 


GJ 


ft) 


m 


£=*p" 

m 


i-(iT 

m \p} 


37, 


38. 


39. 


40. 


41. 


42- 


The adsorption theory explains 

(a) Homogeneous catalysts (b) And- ha sc catalysis 

(c] Heterogeneous catalysis [dj- Enzyme catalysis 

The adsorption theory can explain the action of all these except 
M Heterogeneous catalysis (b) Catalytic poisons 

(c) Add-base catalysis (dj Promoters 

i .he Langmuir adsorption isotherm shows that the amount of adsorbed gas per gram of the 
solid is equal to 

(a) ap/i+bp fb} jp+i/j.bp 

[c> I+ap/l-bp (d) all+bp) 

The substance on whose surface adsorption takes place is «Mq 4 the 
{a} Absorbent ■ 


(b| Adsorbate 
[c) Active substance 
fd) Porous substance 

The a if sorption theory can explain the action of 

(a) Heterogeneous catalysis 

(b) Catalytic poisons 

(c) Add-base cataiysis 
|d) Promoters 


afi these except 


The Langmuir adsorption 
solid is equal to 


fa} 


ap 

r+ bp 


ft} 


*P+1 

l^bp 
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43- 


44. 


<C) 


1 + ap 

a - bp 


(d) a(l + bp) 


i he Langmuir theory of uni molecular adsorption is generally valid at 

(s) Low pressures and low temperatures 

(ti] Low pressures and high temperatures 

fc) High pressures and low temperatures 

jd} High pressures and high temperatures 

Which of the following Is an example of a heterogeneous catalysed reaction? 

. 1 run 14* 

fa) SO z + ~ 0 2 —* $Q 3 {b) CH 3 COOC 2 H s —♦ CH 2 COOH + C 2 H 5 OH 


_ _ „_ j_ Pt 1 h vapour 

(c) H 2 0 2 -> H 2 0 + 2 0 3 (d) CHjCHO —-* CH 4 +CO 

45- A substance which lowers the catalytic activity of a catalyst Is called a/an 

(d) Autocatalyst ♦ jb) Negative catalyst 

ft) Prompter (d) Poison 

45- Which of the following is not an example of heterogeneous catalysis? 

1 VtOc 

|a) S0 2 + j 0 2 —=-4 5Q 2 

3 CdBr j 

{b | RCH 3 + J 0 2 - -4 RCOOH *■ H 2 0 

■ ' N| 

(c) Unssturated oil+H 2 ———* Saturated oil 

i no 

(d} S0 2 +j0 2 - * SOj 

47. Which of the following state is not correct regarding langmunrr adsorption theory? 

(a) Ads orb-e n t h as specif ic eq uiva lent s ites 
(b| One site can adsorbs only one molecule 

(c) Adsorbed molecules cannot Interact with each other 

(d) Adsorption Is a static process 

47. The Langmuir theory or unlmolecular adsorption Is generally valid at 
|a) Low pressure and low temperature 
jb} LOW pressure and high temperature 
(cj High pressure and low temperature 
(d) High pressure and high temperature 
4S. Which of the following Is a natural 1 polymer 

( 9 } Nylon IM Uucite 

(c) CelFutose Id) Polystyrene 
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fUf^P AMtNTAL 

ZO. NUCLEAR CHEMISTS 


__ Hrtl irP of the nucleus and how thi* 

The branch of chemistry which is concernedwith the & ^ de5 | swit h phenomena by ■ 

structure influences the nuclear stability is called nuc ea r c ■ radioactivity arid of nuclear 

means of which one nucleus is changed into another, such a* P ertt 0 f the atomic electrons hut 
transformation. In ordinary chemical reactions, there is a nU rSear reaction, there is a change in the 
the atomic nuclei remain unaffected- On the other hand, in a f OT Yn a ^ion of new nuclei. The energy 
number of protons or neutrons {or both), thus resulting in _ ^ ^ affect the stability of the 
released in ordinary chemical reactions is usually less an e _ mffirientltf high to break the chemical 

mitleus.However.lhe energy retesseddurinjnudeardisrises. _ i,subdivided imo two branches 

bends and Is used to Induce chemical reactions. The nuclear chemists is suo 

(a) ra dioche mistry, a n d (b] radlation chemislry■ , ■ , -, n j >h m( aoDllcationc 

(o) Hadiochemlstry. It deals with the study □> radioactive atom* species and their appllcatrcrvs 

in various fields. rh^mleal effects produced by radiation while 

(frj Radiation Chemistry, It is now limited to chemical enecis p 

inters cling with, a system. 

Th/phenomenon of radioactivity was discovered by H, Becquerel In 1B95- He observed that 
when a photographic plate wrapped in black paper was exposed tD certain uranium sits, it was fogged. 

He concluded that fogging of the plate was due to the radiation emitted from the uranium salt. 
Subsequently, It was shown that radiation can cause loniiatlon of air and is not affected by factors like 
temperature, pressure, chemical environment or source of uranium. The spontaneous emission of 
radiation of this type by an element is tailed radioactivity and the element which exhibits this behavior 
is said to be radioactive. The name radioactivity was proposed by a Polish pupil of Becquerel., Marie 
SUodowska, who later became the illustrious scientist Marie Curie, the recipient of two Nobel Prizes. 
Detection and measurement of radioactivity 

Decaying of a radioactive material In unit time is called its activity. The standard unit ol 
radioactivity is Curie (Ci), which fs dehned as that amount of any radioactive material which gives 3.70 
it id 111 disintegrations per second (dps), The disintegration per second is abbreviated as dps. One gram 
of ra chum-22 & undergoes 3-70 x 10 1 * disintegrations per second and Is also equal to one Curie. In 
practice, activities are expressed in terms of megaeurles, curies, irilllcurles and mlcrocurles. 

1 curie [Ci] = 3.70 xlQ“ dps 

The Si unit of radioactivity is Re«fuerel jBq) which Is defined as the activity due to one 
disintegration per second, 

1 Cl = 3,70 k 10“ Bq & 1 Bq ■ 1 disintegration per second 

Atomic Number, The number of protons In the nucleus Is called the atomic number Z, 

Neutron Number, The number of neutrons in the nucleus Is called neutron number N, 

Mass Number. The sum of numbers of neutrons and protons In the nucleus Is called mass number (a) 
Thus A * I + N 

Nu'lldt. Any «>«i« of .turns wild . definite number of proton! end neutrons Is celled a nuclide. The 
composition Df a nucleus Is Indicated by Its nuclide symbol, It consists of the mu rr| 

tssxss, r - “ “—“ —«sssrsrfl 


zS, 


i»». Yx 


c INT EIWATION AL SCI ENTIMC 0 AGANLIAT10N. Iw* .lii'*™,rir r.r f ] ’ 


rUKQAMENTAL fQ ^CIPT S A ND MCQi IM CH^MISTftV 

hydrosn S j 7 nunb ‘ ? of P rc,tooi are C3lled isotopes. For example. Isotopes of 

isobars. Nudides with the same mass number are isobars. For example 
Isobars of A* a /fe 

Isobars of a = 14 ; u r 

Isotones. Nucl.des with the same number of neutrons are Isctones for example, ? H and \ He 

isomers. Nudides having the same atomic number and mass number but differing in their energy 
contents or radioactive properties are called nuclear isomers. The Isomers are denoted as 






1 M X 


or 


eft 


Kinetics of radioactive decay 

ftsdioaclive nuclei decay by first order kinetics. The rate of radioactive decay.does not depend 

or> the physical or chemical state of the sample, Since radioactivity is a huclear phenomenon, a 

radioactive nuclide will emit the same type of radiation at the same rate, regardless of Us chemical 

composition, its temperature, applied pressure or the presence of electrostatic or magnet it fields. The 

rate of decay at any Instant of time is proportional to the number of radioactive atoms present. 

dN „ 

■ —«A r 

dt 

Half life,and Average life 

Half hfe of radioactive element is Refined as the time is which the radioactive atoms are reduced to half 
of their Initial atoms. M a the ma ti ca lly: 

O.G93 

‘o-s-'jT 

Half life periods a useful property for the Identification of various radioactive species. The 
average life of a radioactive element is equal to the sum of all possible life times divided by the total 
number of atoms. The reciprocal of the decay constant gives the average life of a radioactive element. 
Average life *1.44 iq 5 

Nuclear fission and nuclear fusion 

Nuclear fission Is a procession which a heavy nucleus is broken into two intermediate nuclei 
with the release of energy. For example 

1 140 93 1 

U + (J n-fr 5 & Ba^ 6 Kr+3 0 n*Q 

Nuclear fusion may be considered as the reverse of fission, It may be defined as the process 

of combining two lighter nuclei to form 1 heavier nucleus with the release of energy. For example 

2 3 4 1 

jH + 2 He-* ^He + 1 H + lfl.4 Mev. 

Nuclear reactor 

Nuclear reactor Is a device to obtain the nuclear energy in a controlled way to be used for 
peaceful purposes. It Is also known as atomic pile, A typical nuclear reactor consist of the following 
major components, 

(I) Fuel rods, (Ik) Moderator, (ill) Coolant, jlv) Control rods [v] Shielding 

Medical application of radioisotopes 

(■) Sodlum-24 Is used to locate obstruct Ian In the circulatory system. 

(Ill I od I ne-131 is used to monlto r goiter and other thyrol d p robl e m s. 
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ftv) 


._ .x,- health 

Th a Ilium-201 tends to concentrate: 
concentrate in the abnormal heart^nssu whi e 


rugl^ 1 us? 

t ’ SSUe ' WhllS teChnetiurT1 ^ 


is uS *d f 01, tbe ra diat 


•on 


Co-58 is used to determine 
treatment of cancer. 

Nuclear weapons end nuclear fuel- 


Nuclear weapon i 


n which the expire power 


is derived from 


nuclear fission or a combi nation 


|j li ri ■■ ■ a 

or nudearfi.iion and nwctaa- ftalon ° f fUSto " * " W ' ,r 

, gf u-235 and PU'239- 

, cons ists of a fusion bornb surrourvdtd 

The fusion bomb, thermo nutlear bomb f erJttPe ^suiting from explosion of ft, 

f hydrogenous materiaHIKhiumdeuiendel. M me iB i* place with the evolution of ever. 

lonlb, fusion of hydrngnn nuclei .o form 
quantities of energy. The explosive effec. of csj 

MULTIPLE CHOICE QUESTIONS 
When uranium emits an a-particles it yie^d 


Nuclear fuel is a substance 
reactor, a nuclear weapon, or a star, eg 

H-bomb 

3 layer of hydrogenous material (hlh 
fission bomb, fusion of hydrogen nuclei to form 
greater 

of megatons of T.N.T 


even 

comparable to the explosion of t5ns 


1. 


(a} Thorium 
(c) Thulium 
An atom of mass number 
proton. Thf mass number and atomic 
(a) 14 and 2 

tc) 16 and 4 


3. The radioactive decay cpns.lant.ol a material is: 

1 _4 _i ■> 

?, = 4.ZS x 30 yr 

Its half-life a nearly 

(a) 5,000 yr lb) 4,000 yr (c} 3,000yr (d) 2,000yr 

4. Phosphorus-32 is used to investigate 

(a) Absorption of fertilizers 

(c) Ch o Ice of fertitlier for soil 

Autoradiography Is a process 
(a) Chemical 

(c) Photochemical 

The best projectile for artificial transmutation of elements is 
(a) proton (b) neutron 

(c) a-particle fd) deutron 

The energy released in an atomic bomb explosl&n is mainly due to 
(a) emission of electrons (b) emission of neutrons ■ 

(c) Jesser mass of products than of initial material 

(d) greater mass of products than of Initial material " 

The reaction shown below is responsible for creating ^Clnrh* - u tiru thn 
bombardinjpanicle? »,N»_•»«* + «* c 1(1 ’^atmosphefe.What(sthe 


5. 


6. 


[b) Impurities In ores 
{cS> All above 

lb) Biochemical 
(d) Biological 


8 . 


(a) alpha particle 
(c) neutron 


(b) 

(d) All 


electron 


CHNTEflNATlONAL SCIENTlf 1C OftGAMZAHON 


^b) Protactinium 
[d) Pullunium 

15 and atomic number 07 captures an n-partlcle and then emits a 
number of the resulting product will respectively be 

(b) . 15 and 3 
[di IB and s 


10 . 


11 . 


12a 


13. 


14. 


15, 


16. 


17. 


la. 


19. 


, ^f NDAhflE NTftl | rOHCtPlSANQ MCQ i lh| CHEIVhCTHY 

In passing through master, alpha particles lose 


{a) fermentation 
fc) ionization 
Thefuel vied in atomic pile Is 
(a) thorium 
fc) uranium-235 


energy chiefly by causing 
lb) neutralization 
Id) condensation 

lb) sodium-24 
(dj petroleum 


Energy of nuclear reaction is represented by a. its positive value indicate? 

? lb) Exoergic reaction 

(c) ucear usion (d] Endoergk reaction 

Isotopes are atoms whose nuclei have the same atomic number but different mass numbers. 

A specific i»otope nas an atomic number of 18 and 3 mass number of 35. How many electrons 

are there in the neutral atom? 

(a) 34 (b) is 

W 17 _ {dj 35 

Carbon-14 is formed by bomardmerit of nitrogen nuclei In the upper atmosphere by 
fa) cosmic rays (b) carbon-13 

fc) boron-5 * (d) carbon-12 

Bombardment of uranium-235 with a neutron (gn 1 ) generates tellurium-135, 3 neutrons, and 


(b) 

(d> 


krypton-101. 
StfOnlium-99. 


(a) iirconium-98, 

(c) krypton-103. 

The rate of disintegration (decay rale) 

(a) increases with the amount of radioactive sample 

(b| Increases with rise in temperature 

^c) decreas e s with th e d e crease In p ressu re 

id) remains unaffected by all above factors 

The activity of radioactive isotope change with 

(a) temperature lb) pressure 

IcJ chemical environment (d) none of the above 

Which one of the following is not a fissile material 

(a) JJ5 jaU (bj 3M uU 

IcJ iJ ^U Id) ns „Pu 

Nuclear fission experiments show that the neutrons split the uranium nuclei into iwd 
fragments of about same size. This process Is accompained by the emission of several 
la) protons and positrons lb) a-partides 

(c) neutrons {d) protons and a-partides 

What happens to the mass number and the atomic number of an element when it emits 
gamma radiation? 

(a| The mass number decreases by four and the atomic number decreases by two. 

(b) The mass number increases by four and the atomic number increases by two. 

(c) The mass number remains unchanged while the atomic number increases by one. 

(d) Thfe mass number and atomic numbers remain unchangejd} 
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20 . 


21 , 


n 


25. 


24, 


25. 


2$. 


27. 


28. 


29. 


30. 


31. 


32. 


«■ it.niffEwrALjgwqfl^-^^ unstable nucleus. 

88 h a heta e «tl*sr 0 n P^ uce 
The radioactive decay of ^r 

spontaneously emits a neutron. The final P rC ^ ag 

. | „&S (&) 3S ^ 

W 37* r 07 

as (d) 


*hl«l 


(e) 342 w . ’"I " in ma ss numlKf and atomic number f Br 

Whieh type of ridioactiye t*tL*v results in na c , 

the starting nucleus? heti 

(a| alpha 

(cj electron capture 

What fraction of radiosrtive atoms remains i 
(» Zero « . ■ 

M un ..'Jo emits one alpha and two bela and th«i lii* 

In natural radiative disintegration, uranium 23 
alpha particle successively. The end product obtains a 

„ 312 fc , 

(bt - pt > 


[b] 

JJisamp1eaftt r «" h9lfJJves7 


(a} 


W 


210 

82 

214 

82 


Pb 


Pb 


M 


82 

200 . 

S2 


Pb 


Nueces having the same aton.lt number and mas number but differing in their energy 
contents or radioactive properties are called 
(a) Isotopes &) Isobar* 

(c) Isotones (d! Nuclear Isomers 

This reaction is an example of ll aoCa -J ^lsK 
(a) alpha decay (b) beta decay 

[cj electron capture Id! gamma emission 

Atoms containing radioactive nuclei are called 
{a] radionuclides. |h) nucleons. 

(c] nuclides. (d) radioisophores. 

This reaction Es an example of !t \iPo -? ^tjPb +__ 

|a) alpha decay (h! beta emission 

(cl gamma emission (d] positron emission 


14 4 

in the nuclear reaction: ?N r-^Ke 


A*- t jH the nucleus X is 


(a) nitrogen of mass 16 {b) nitrogen of mass 17 

(C| oxygen Of mass 16 jd} oxygen of mass 17 

The missing productfrom this reaction Ui sj| ^ u, jjTe+ ?7 

(ar=Hfl (b) » lE r'~" 

W'■* ld)«ie 

w **• em ™°" (-1 c :;~ 

Alpha (cij particles are helium rutleus consist 0 f 

(a) 2 electron 8. 2 protons f b j - 

(c) 2 electrons & 2 neutrons ^ ^ r O0ns &1 neutrons 

In balancing the nuclear reaction 2a w u _y m iF ., u p/otc3,1 & I neutron 

*<■»• vsl ue ofxis 


03. 


34. 


36. 


36. 


(a) 

4b] 

W 

W) 


37. 


£t?flOAMErrTXtCONC^T< Ihjn WQ qj IN CHIJUJSTRV 

1 tl (b) 34 

[C} 90 (d) 234/2 

The magic numbers are 

fri ^n J S'?n J ^° r02jeirl3G (bI 2, S r 28, 50, S2 r Or 126 

J5J,, 2 '\ 20, 2B ' S0 - ai ' or 12 « (d) 2, S, 20, 28, SOj or 136 

Of the following processes, which one changes the atomic number? 

(a! alpha emission (*,) beta amission 

{c] e lact rc n capt u re [d)AJ| of th ese proces ses cha nge t h e atomic num bers. 

Which of the following statemem are true regarding radjoactlvity? 

1. All radioactive elements decay exponentially with time 

2. Half-time of the radioactive element is time required for one-half of the radioactive 
atoms to disintegrate 

3. Age of the earth can be determined with radioactive dating ' 

4. Haif'Jife time of a radioactive element is fifty percent if its aver age lire peno(d) 

Codes: fa) land 2 (b) 1,3 and4 (c) 1,2and3 (d) 2 and 3 

What happens to the mass number and the atomic number of an element when it 
undergoes beta decay? 

Neither the mass number nor the atomic number change. 

The mass number decreases by 4 and the atomic number decreases by 2. 

The mass number does not change and atomic number increases by 1. 

The mass number Increases by 2 and the atomic number Increases by 1, 

Radioactive substance Joses 95.0% of Its activity in 110 minutes, its half life is 



(a! 2S.44 hours 

(b} 

25.44 minutes 

38, 

(c) 44,25 hours 

The energy equivalent of 1 amu Is 

id) 

44.25 minutes 


(a) S-OxieT 19 ! 

Eb! 

5.4xlQ 43 J 

■ 

(Cj 6.6* 10*1 

{d| 

1.5 * 10 -10 i 

39 

1,0 Curie (CiJ Is equal to 




(a) 3.7 x 10 J dps 

tb) 

3,7 * 10 7 dps 


{tj 3,7* 10 1O dps 

(d] 

37* lQ lS dps 


40, Nuclei above the belt of stability can lower their r.eutron-to-proton ratio by 
(a)beta emission (b] gamma emission (c) positron emission [dj e capture 

41, All atoms of a given element have the same 

(□ | mass number (b) n umber of n ud eons (c) a formic mass (d) atomic no, 

42, Which type of radioactive decay results In no change in mass number and atomic number for the 
starting nucleus? 

(a] alpha (b) beta (c)electron capture (d)gamma 
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» undeistandinjdf 

*<«" "V* ,„ dicwss nwfecilw ipectrow*,. 

:ial In «*uM«« •* ™'«“ liir '**&** **""*»'» 

i mathematical treatment of I V*”* ' ,, ,| discussion of symmetry operator, 

jtSO called group theory. The group theory relferes to a ^ ^yminoHY opcrat on is an operation 

symmetry element, point group and character tJ e cOHfifi uf,a *' IJ[1 t ^ E,t Sa|n ne 

(eaves the object m * 

» paints, line* =>r planes, these are called ,h e 




Symmetry is important at a mo 
symmetry is essential 
Group theory is the 


ding symmetry element is the entire object. 


performed on an object which 
(indistinguishable! as the original. 

A symmetry operation is carried out with respert 
symmetry elements. There are five symmetery operation 
identity: 

The identity, E, consists of doing nothing; the correspon 

■ , itM asis /cumrr.etry element) Is denoted by the symbol 

the rotation symmetry operation) about an n-fo'd axis ? 

Cn, in *hich the angle of rotation Is 211*.; n Is called fold and .s an .nte S or. e.g 2,3.P... The auj with 
highes fold (lowest angle] is called principal axis. 

If live molecule contains an imaginary plan which bisect the molecule ar.d one half of the module sis 
mirror image or the other half, the molecules pwess refelcticn symmetery antf P |ane * ealeed mirror 
plane {plane of symmetry). If the plane is parallel to-the principal uh, it a called 'vertical mirror 
plarsce' and denoted a* If the plane is perpendicular to the principal axis, it is called horizantal mirror 
pi a nee and denoted on. A vertical mirror plane that bisects the angle between two C? axes is called a 
'dihedral plane' and is denoted 04 
Inversion: 

In an inversion (the operation) through 3 centre of symmetry, i [the Element), we Imagine taking each 
point, in a molecule, moving it to the centre of the molecule, and then moving it out the same distance 
on the other side: that is, the point (*, y, 1 } is taken into the point (-% »y r -i). 

Improper rotation: 

An a- fold improper rotation (the operation) about an ri-fold axis of improper rotation or an n-fold 
improper rotation axis r S^ (the symmetry element] is composed of two successive transformations. The 
first component Is a rotation through 3GQT/n, and the second is a reflection through a plane 
perpendicular to the axis of that rotation: neither operation alone needs to be a symmetry operation, 
.Spectroscopy 

It is the study of interaction of electromagnetic radiations with matter 

Alcmic spectroscopy is concerned with the lmersct.cn of electromagnetic radiations with atoms which 
are mosl commonly in their lowest energy state blown as Ground state 

Molecular spectroscopy is concerned with the interaction of electromagnetic radiations with 
molecufes. Inlhis case tfansilions&ccorbEilweenrDtat^iia^^j,.-!. .. . 6 

electronic transitions. ar “ ,vii), * l ‘>'»' «™rgy levels in addition to 

E mission sp e ctroscopy Is based on the detection of a transition 

of iower energy. Absorption spectroscopy is based on the d t ^ 3 5tal& cnerfiY t0 3 Sl3 . 

monochromatic incident radiation 55 th^ radiation 15 ^ t absorption of nea r 'v 

jpeetroscopy molecular energy levels are ciplQfcd by 0v<?r a ,an *e of frequencies. In Ram * 11 

radiation. Stokes and anti-Stokes radiation are scattered’ ^ u enciei present fn scstte^^ 

respectively, than the incident radiation. Rayleigh radial ■' atl0n 31 a <0Wer aricl higher freq^ers^* 
Int o the forward direction without c hange Q f f reQu ^ ' * '* the tt *hponent of radiation sc3« efed 
PIMWIWftTUkVAl SOfNTlPlC □ HG*NIZAIIQW 



BMBWBn ttCQHCEPfS AND M CQt In CMCMISTRT 

Lambert-Dcer's law. 

According to this law the intensity of the emitted light decreases exponentially as the thickness 
an concern raj on or the absorbing medium increases arithmetically. Mathematically It Is expressed 
as: 

, . lo 

A = lag’j-s£.cl 

where A “Absor ba nee, fo * Inte n sity of inci dent I ight, I =1 nten sity o f tra nsmitt e d I ight., c *Mo lar 

abso.-ptrvit, c -Concentration fn moles per dm*, I =Path length in centimeters. 

Thus £ is the absorbance of a solution whore conentratian Ls i mole per litre and the path length is 
icm. The values for e is usualiyvery large, the absorption Intensity can be alternatively expressed a$ 
Eogc. 

Transmittance The transmittance is defined as 



where T - Transmf tta oce; I * I ntensity of tra nsmitted fight; 1 0 =l ntensity of in cident light, 11 is re I ate d to 
ahsorbanc as = 100 x T. 

MULTIPLE CHOICE QUESTIONS 

1. Visible light is just a portion of radiation emitted by atoms. Which of the following statements 
Is not related with visible light? 1 

(a) Visible light is electromagnetic in nature. 

(b) It travels with the speed of light, 

(c) ft is a wave. 

(d) Th e waye n umber of Irght Is direct ly pro port ional to its wave length, 

2. Which of the following pairs of fundamental particles are present in equal number sin a neutral 
atom? 


(a) Proton and neutron 

(b) Proton and positron 

(c) Electron and proton 

[ d) Neutron an d elect f on 

3< The selection rule for transitions in rotational energy levels of a diatomic molecule is 
fa) AI-+1 ' (b) Al=-1 

|cj Al=±l (d) Al = ±2 

4, Which of the following statements Is not correct regarding electromagnetic spectra? 

(a) Th e frequen cy of m icrowave is less than uv. 

(b) Th e velocity of X-rays Is more than uv, 

(c| Cosmic rays have shorter wave length th an radi o waves, 

(d) Th o frequency of uv J i greats r t h a n visible rays. 

S-, The lambert-Qeer law states tha t 

(a) Transmlssior is dIrcctty proportional to path Iength 

(b) Transmission is directly proportional to concentration 

(c) Absorhance is inversely proportional tD transmission 
(dJ Absorbance is directly proportional to concentration 

An elect ron in a n atom or molecule ca n jump from lower level to higher level The wavele rigth 
of light absorbed is related to the energy gap between two leve Is by folia wing expression 
_■ , (a) AE = ho ; _ , (b) &£ “ hc/v _ 
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B. 


9. 


10 . 


11. 


12. 


13. 


14. 


IS. 


tuhjpj>.hr.gWTAH^! 


rn 

{L.; CH’iE 


EMISJSX 


M AE-hcA ■ M 

Which of the following radlationhas l ar i er * a 'J e ' ^ tf3V ^|eC 

1,1 ^mmarays {J sadia w^‘ e 

M'«owave (dJ [s detertTl | n fid emplrtcally and d*p tnit 


<a) 

M 


16, 


17. 


The best flame temperature for an analysis 
upon. 

(a) exultation energy of the element 

(b) haw It is combined In the sample 

(c) the sensitivity required 

(d) presence of other elements - 

Which Is the correct order of wave number of the following ta iatiors 

(a) X-rays > u,v > Infrared > visible > radio waves 
fb) X-rays > uv > visible > infrared > radio waves 
(<3 X-rays > uv > radio waves > vLsi ble > infrared 
Id) X-rays > radio waves > uv» visible > infrared 

Two isotonic nudcide X and Yhave mass numbers 35 end 37 respectively. If the atomic number 

of Xis 17, the atomicnumberofY will be 

W IS , (bj 17 

(el IS (d) 19 

The isosbestic point of a dye is determine by the instrument 

(a} Polari meter 

(b) Spectrophotometer 
ic} Co r,d activity met e r 
fd) pH meter 

in the case of saturated ketones, the most Intense band due to it-*it* transition is around 

W IMnm |b| 150 nm 


(c> 190 nm 


. Id) ilC ntn 


Microwave region of electro magnetic spectrum generally lies between 
te) tn-ioacm , t , 

th S0 ^' 1 ? t3 “ c ' r (<fl 50-150cm 

The tr, atomic Knear COj molecule h, the following fundamental vibrations, 

: 3 «* 

!2 Id) 6 

The spectral position and shape of an absorbance ms.Lm.,™ j 

affected by aximum due to specific chromaphpre are 

(a) relative acidic nature ertireau^,^ 

tbj the polarity of the substituent P 

(c) the possibility of rtsona n re stabiiiiatlon 

(d] All of the above 

The energy associated with photon of |jg ht is 


w 

(d) 


E-hc 
E . r—-2 


(t) E=ho 
Which of the following radiation ha s ^ 

(a} Visible trartski 

tc) y-rays '“r ^’rays 

Microwave 


IOT11? 


©SNTtftNAflONAl SQEMTIf 1C OHGANWIDN 


1*. The difference betw^T^ff wt< > ' 1 " 

called the nlllds " ( artl sotterei frecoencles in the Raman spectrum Is 

(a) Stokes line 

lc) Raman frequency Aml-Stoke's line 

19 ' W 8 r: b tr leCUU 5PeC,t! ' ,hlS ,hf IS function Of concentration 

(C) transmission l»™nr»n < mtelBn 

FDtl0Wln ^ re,atlons bel ^ wave number fv frequemy { v ) and speed is 


w 


- c 

V = 

V 


[bj 


- v 

Va" 
C 


- X 

Vm- 

£ 


- C 

v= x 


W V fdl ^ 

2L Which of the following molecules show rotatiaoal spectra? 
ts) HO (h i co 

(cl.CKjO |d) a,bandt 

thec*stallimsoHds? 8feS ' <> '’ SSPW ' rum wouldbeuse ‘' 10 determlne ttle «>vctureof 
la! Microwave (b) „. rays 

■ c Visible (<t , |rf , Jre[| 

Z3, The n-electrons can Undergo the following types of transitions 
W "-»** (b) n-> o' 

tc > r » (dj all 

Whrch Of the following groups when substituted in the benzene ring causes bathochromic 
shifts as well as large increases in the intensity of absorption? 

w -”0 it) -nh 2 

lc| NO i H (d) -all 

25. which of the following dlamtomlc molecules will not give a rotational spectrum 
w N0 Eb) HF 

n 2 id] CO 

2(J. The cO'in monly used units for wavelength Is 

(a| Centimetre lb) Micrometre 

tc} Nanometre (d> All above 

2 f - The extinctio n coefficient has the units 

fa) enamor 1 jb} ern^mof 1 

fel molcm“* [d) mol cm -3 

28. Th e comp oslllon of complex i on formation is d ctermine by Job's method using 
fa) Spectra photometer 

(b) Polarimeter 

(c) Conductivity meter 

(d) pH meter 

25- Which of th e folluwi ng bond s a bsorb in the region 23CO-2QQO cm - ^ t4,4-s.Dnm). 

fa> C = C . lb) CsN 
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31. 


32. 


33. 


34. 


35. 


3fi. 


37. 


33. 


39. 


40. 


41. 


ft) C-C 


pfflgft WfflTWr W l<ggaa ^rTand h 


3JL Which of the folowing stai&fnfiiifi* are 


correct? 


no, co, HCi and CKO} infrared a £tltfE 
COJ, HjO, CHa and CjHa are infrared ^ ctive 
both are correct 


(a) 

(b) 

(c) 

(d| none Is correct 

Which of the following technique 

(a) Rotational spectroscopy 

(b) Electronic spectroscopy 

(c) NMR, spectroscopy 

(d) FTiR spectroscopy 

Which of tine fallowing radiation has high Frequency? 

(a) Radiowaves T*rayi 

ft) Infrared (d| X-rays 

Which of the fallowing are classified as heal detectors? 

(a) thermocouple (b) the*mister 

(cj bolometer (d) all 

Photomultipliers are very sensitive and rapid in their response to radiations in the spectral 
range 

[a | 1Q0Q-12OCOA <b| 1000-500 h 

[c) 500-20000 A (d) 1-1000A 

The most widely used flame in atomic absorption is 
ia) airccujgtt (b) air-propane 

a |r -3ceiytena <d) onyacetylene 

Vl hKh of the following device is most common), u*d tor th. lomatlon of sn gun* 
vapour in atomic absorption? 

(*] Flame atomisation 

M Sputtering devices 


(b) Electric atomization 

in vibrational rotational ban ds, i he freq uent^or . 

(a) relative me sses of the atoms . hl h ! eth 0 abs(Jr P 11 0* depen ds on, 

k) geometry of the atoms J d i ,. e orfe COm t an t of the bonds 

r^.':: a r"' ine,ad “ iimhK,Duii " iii ^“~ 

(c) Visible j b j lnf r3red 

Fa r ulira violet or vacuum utnviolet .-««* ' ^ rayi 
(a) 10^00 nm ^ »■«* Ues bet((e(n 

U) 400-750 nm b| 2C ^C0nm 

Whk h of the f ol lowing statements af e Cof JJj 3oo ^0 nm 

a) molecule of N atoms has 3N d C g rtes o7 
Eb) ^ a nonlinear nwlecu | ej 3 d f ™edooi 

transition, rCedom ^escribe r f 

fc] In non linear moleeule in c ^ 01 ation and three describe 

Id) all ,« «w«. *()«**, 

Far Infrared region of |,h ee | ect at i&na I degree* of freedom 

fa) 50-200 nm rad “ tio neeit e r a h „ 

r ' n 


®INTEMiATt 0 N^L SatUtWK 


42. 


43, 


44. 


45- 


4$. 


47. 


4a. 


49. 


50, 


51. 


52. 


fc) 5 C-lOOQ M m f d j 1-20 pm 

Wnkh of the following bonds generally absorb in the region 190D-I500cm -1 (5.3 -6.7 pm) 

3 r ? W C«W 

C- ° (d] C;C 

Which of the foHawing radiation has vibrational transitions? 

[a] X-rays (b) y-rays 

fc] Mtcrowave (d) infrared 

Which of the following statements are correct for n - electrons? 

(a) these are non bonding electrons found on atoms such as N, O, 5 and halogens 

(b) these are less firmly held than a — electrons 

(cj -he energy of ultraviolet and visible region sufficient to cause the excitation process 

fd) all are correct 

Which of the following bonds absorb In the region 3800 — 2700 otT* 
f2.6 - 3.7 pimj 

(a) O’H _ (b) N-H {c)C~H (dj a.bandc 
Radio waves region of the spectrum generally lies between 
(a] 1-100 m £b> 500-1000 m 

(c) 1-1000 m (d} 100-500 m 

Which of the following molecules are micro wave active? 

W H Cl (bJ Co 

chci 3 |d) CH^a 

Which of the following InvoJve a change in bond arngle with reference to a set of co-ordinates 
arbitrarily set up within the molecule? 

< a J r « k ' n e lb) Twisting 

(0 tor siuii a I vibration (d) all 

Which of the following is not Involved In bending vibrations? 

(a) Scissoring . (b) rooking " 

(c) wagging (d) All 

Strongpalarlty Is dlrvctly related to Infrared absorption. Thui there are no polar solvents that 
are transparent over large rangesof thelnf.aie(d) Which ol the following solvents are used |„ 
limited regions In Infrared? 

(a) Chloroform - * (bj dioxane 

(c) dimethyl fdrmamlde ‘ frj) ail 

Which of the following process may occur in flames? 

(a) translational, vibrational and rotational morons 

(b) excitation 

(cj Ionization 

(d] dissociation ■ * 

Wti fch of the following stat ements are correct? 

(a) the transit Ion oF polar hoods like carbonyl. But not ethy le ne are af f ec ted bv sn \u™t 
polarity ' ■ solvent 

[b| the it* bands under go red shifts as solvent polarity is locreasud 

(c) the n-* it* bards under blue shifts as solvent polarity is increased 
Id) alJ are correct. 
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53, 


54. 


55. 


56, 


57 


53. 


55, 


£ 0 . 


61. 


62. 


S3, 


64. 


p irf jN«i cMEgig!B ^^ he*a n* solvent? 

Which of the following I s expect* 1 d to have lo^S ^ ^ cydoh ' &n e 

|a) 1,3 — butadiene ... 13 5 — tiexatf* sr|C * 

lc) l,3-cyclO[*«t*diene majority of tf* esinV ° 1ve ' 

Electron Ic transitions In 0 rgs n k mole 1 ^ _ e lectrons 

(a) a- electrons ... » 

{c> 71 - electrons . ld) rpfiabtv only in far UV W' an < b * tow ™ n ™)- 

Which of the following compounds absor a PP rUjG0CH3 
{a} 1 ’ ' ' 

(c) CHl-CH-CH-CHi < dJ 3afl 

Which of the following compounds involves n^> 0 ,rari * ’ 1 
(a) saturated halides »> 

(0 aldehydes uLclved in ^conjugated alkenes due to the 

An absorption band around 170 - 1M 1 nm I* abserv 

transition. 

(a) n-» a* l b ) ^ fl * 

(c) n—* if* ' (d) c^x' 

' Mi order to excite the spectre of n»* nrt.lt in flame photometry which of the followin, is 
/are good oxidants 

(a) oxygen (b) nitrogen 

(c} nitrous Guide to a ancle 

The lowest energy transition is saturated aliphatic ketones arfluna 260 nm is due to the 
transition 

(a) n-ko* (h) it-* 7i* 

to n-*-s p to none 

Ethylene belongs to . 

{a} C 2v group fb) E^h group 

(c) C 2v group (d] D 2h group 

Wh ith of the following sym rretry operations is not correct? 


la) 

to 


i 2 = e 


to 

id) 


group 


Which of thefpUowlrtsst«ementsl Jn ot correct with respect to iioup theory? 

< a) Each poup element has no r«cip r«al g ou p t ne ory 7 

(t>) An element combines with Itself to form another element m 
{c| Each element of the jroup obey » is «iitlve law „f c0 ™ k ? °, H 
W) TWO elements or a group combine to form a third b nJ,l ? n 

Which of the following Itemsl. not symmetry elenw!.; "' 0 '* ff0UP 

Inversion centre 
Plano cf symmetry 
Optical activity 


M 

lb) 
to 

(d) improper rotation 
Linear molecules have 
(ll Cj (b) C* 


■axis of retailor, 

W Cj 


tt Oi 


65, 


66. 


67, 


66 . 


69. 


70, 


71. 


72 . 


73 . 


74. 


75. 


76 . 


FUNDAME NTAL CONCEPTS AND MCQl IN CHEMISTRY 

V\.hich of the .ollowing symmetry element leaves the molecule or an object unchanged? 
(a| Improper natation 

{5) Proper notation 

(c) Inversion axis 

{d) Identity 

The point group of XeGF 4 Is 

i a > C 4v . lb) C 6v 

to C>3h (d) D 2h 

In proper rotation {C rt }, an object is rotated through an angle of 

(a| 4rc/n radians (b) 2^/n radians 

lc) 3it/n radians (d) n/n radians 

In C^-axis of rotation, an object is rotated through an angle of 

la) SOP {b) 1BQP 

Ic) 100* (d) 120° 

Which of the following symmetry operations is not correct according tq group theory? 


<V = 


lb) C 2 ’O v *o; 


la) 

(c) jT ■ E Id) C 2 E=EC 2 

Which of the following molecules belongs to Cq V point group? 

(a) H 2 03 lb) H 2 5 

(g| NH 3 {d) 6F3 

Methane belongs to 
' (a) Tetrahedral group 

(b) Octahedral group 

(c) Special group 

l^) Doth 

Which of the folio wing molecules haive centre of symmetry? 
(a) C0 2 (b) HCI 

lc) HjO .. Id) H a S0 4 

How many planes of symmetry are present En benzene? 
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to 

3 planes 

to 

4 planes 

to 

6 planes 

to 

7 planes 

CO belong to which group? 



to 

^□ch 

to 

t>2h 

to 

£«v 1 

to 

C 2v 

PF 5 belongs to which point group 



to 

°5h 

lb) 

D 4h 

to 

°3h 

to 

Dlh 

The 

energy associated with photon of 1 

light Is 


U) 

C * uX 

lb) 

E » ho 

to 

E - he 

(d) 

E ■ mc^ 
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77, 


78. 


79. 


£ 0 . 


S3. 


84. 


F yhMMlNT AL 

which of the following radiation has r£rtAt ' or |^, p,1 ^ T ^ v0 j3cE 
( 3 ) Microwave . ' . v_ ravS 

{c) infrared * L™,*™ molecular energy levels? 

Which of the following relationship is correct reg 

(a) £(routlonal)? jEjvlbrational) >£{eJectrorid 

(b) E(electrcmlc)> E(vibratiqnl) >£(rotatk>nal] • 

(c) f(vib rational} > E [electronic} > E(HJtabon.al) 

(d) £ (■electronic)* Efrota Fiona I) > Elvihrational) 

Which of the following radiation has high enci^y7 

(a) Ultraviolet - [b) Vis-ble 

(c) Microwaves (<*) ^imwB 

If v is the vibrational quantum number and v Q is the fundamental frequency (in cm }, (he 


1 


vibration energy ii given by 




\ 



w 

Ey - ^ he V 0 

[b) 

lu*l 

( U_ T 

jh v 0 



(e| 

= f u + j jhcvp 

w 



) hv o 


£1, 

Which of The following radiation has larger wavelength 





(3l 

rays 

tb) 

Ultraviolet 




fc) 

Radio wave 

w 

Microwave 

> 


B2. 

Which of the? following radiation hai 

vi brationa 1 tra n sitions? 




fa) 

y-rays 

(b) 

Microwave 




(c) 

Visible 

W 

Infrared 



which of the following technique is used for functional group Identification 
(a) ESA spectroscopy |b) FUlR spectroscopy 

{cl- NMR spectroscopy fd) UV-Vis spectroscopy 

Which of the following radiation has high frequency? 


(a) 

<0 


X-rays 

Infrared 


lb) 

fd] 


ANSWERS 


Microwaves 

r«V* 



FUNDAMENTA L CONCEPTS AWO MCQrUf CHEMlSTHT 

_ 2Z. solution chemistry 


A true solution is defined as a homogeneous mixture of two or more substances that form a 
S If S ? 4 SS | . ^ ute : The cons t it u e r>ts of a so lut ion a re generally refe r red to as th a so! ule and th s 

* r ' 5 frequeenly a substance that dissolves and a solvent is one in which dissolution takes 

p acE. vent. The solvent is generally present in large amount in comparison to the sorute. A solution 
containing only two components is celled a binary solution 

When a solution contains, at a given temperature as much solute os con be dissolved, the 
solution is said to be saturated If the quantity of solute Is less than this amount, it is known as 
uniat united so'ution, A dilute solution is one in which the quantity of solute is very smart as compared 
to that of solvent, A concentrated solution contains relatively higher amount of soFute. 

Mass percent of a solution 

The mass percent of component B rn a solution is given by 

W B 


Mass percent of E 


k 1CKJ 


W A + We 

where Wa and Wb are the masses of A and B respectively. 

Molarity of a solution is defined as the no. of moles of solute per dm-* of the solution at a given 
temperature. It Ts represented by M. 

Number of moles of solute 
Molarity =-—^- 

Volume in d m ^ o f th a solut ion 

Formality is used for solutions of Ionic substances It is the number of formula weights dissolved per 
dn 3 of the solution at a given temperature. It is usually denoted by f. 

Normality of a solution is defined as the number of gram equivalents of the soiute dissolved per dm* 
of the solution at a given temperature. It is denoted by N. 

Normality = ^ ljrtlbgr equivalents of solute 

Volume in dm 3 of the solution 

Molality is defined as the number of moles of solute dissolved In one kg of the solvent. It is usually 
denoted fay m. 

... . ... Number oT moles of solute 

M ° lafltV " Weight of solvent in kT 

Mole fraction of a component In a solution Is given by the ratio of the number of mores of that 

component to the number of moles of all the components present rn the solution X a - — 

f^+ ru 

Henry's Jaw states that the a olubllity of a gas In a given volume of the liquid at constant temperature 
Is directly proportional to the pressure of the gas. 

Aaoult's law states that at a given temperature, the vapour pressure of ariy volatile component of a 
solution Is equal to the vapour pressure of pure component multiplied by mole fraction of that 
component In a solution. 

Ideal and n.0n»ldeal solutions 

Solutions which obey RaouFt's law -over the whoie range of concentrations are called Ideal 
solutions. Moreover, In Ideal solutions, there Is complete uniformity h cohesive forces. The solutions 
■which d o not obey RaouJt'j law are known as non-Idea I or real solutions. 

The deviations from ideal behavior are due to the differences in the molecular structures of 
the two components which result In the difference in the Jntermolecular forces. 
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n^r/ flhMI L hJT n ^^ j mb&r 0 f m 0 les of solute 

OHicen'retiefl * 0=1 activity; Theconcentration rf a«*j“ “ of the solvent. The erreeti,* 

dissolved per unit volume of ihe solution or m B 

concert ration of a solute in a solution »s called ns activity. tfhiC h depenC ] only on the number 

ColligatEve properties; CoJS^tive properties are those P™P |h< natlf , c 0 f partid^- for example, 
of particles of the solute in the solution and not any ^ _ jon Jfl freezing paints and osmatfc 

lowering of vapour pressufe,, €va I nation In boiling ptfin s j 

pressu re. * u „ ^ iiirtu oolnt erf S » lul lon * fid a ptJ re S€,VW| * 

Elevation of boiling pofnts: The difference between t L 

is k nown js the elevation of boiling point. . , r . int „f a so I u tia n of un it mo lality. ft \$ 

tbuiJioscupk constant: it Is defined as the edition Is Mfift** rl " 

also known £s molsi elevJtion constant. . i id n^ase begins to separate Out from 

Frwilnj point of a liquiir It is the tempereture A w ^ i||Wum sn d have equal pressures, 

the liquid. At this temperature. so,.d and liquid ” ' o(a se , lutie „ of uoB.md.nt,. It is 

Cryoicopit constant,' It is defined as the depression m free * P 

also known «molaI depression constant. , , , . m * BUfE . solvent by a suitable 

Osmosis and osmotic pressure: When a solution Is separated P 

uv ^ „ , ,_. nr ,_ t intrs thr ■solution• Th 4 phenomenon Is known as 

membrane, there is a spontaneous flaw of so.vent Into (he sOFutio - p minimum 

osmosis, fly applying a certain pressure to the solution, osmosis can b* prevented The minimum 

pressure required tp prevent osmosis is known as osmotic pressure. 

Difference between osmosis and diffusion: Sr osmosis, there is a flow of solvent into the solution 
through a seml-permcable membrane. On ihe other hand, diffusion Involves a flow of both the solute 
and solvent and no semi-permeable membrane Is req vlre(d) . 

Application of tolligatlve properties: The colligative properties are used to determine molecular 
mass of non-volatile and non-electrolyte salute- 

Var't Huff factor: It is defined as the ratio of the experimental value of a coWgatlve property Id the 

calculated value of that property. 

Experiental value of any colligative property 

1 ~ Calculated value of that colligative property 

Azeotropic mixture: A mixture of two or more liquids which distils at a given constant temperature 
and has a con st a nt composition, at a given pressure. 

MULTIPLE CHOICE QUESTIONS 

1. Under constant pressure, the solubility of a gas 
{a) i nc r ea ses with Increa se in temperature 
(b| decrease with Increase in temperature 

fc) is generally Independent of temperature 

<«) Increases with Increase In temperature at first ant) then becomes constant 

2. Ereess of pressure which must he applied to the solution In order to prevent the passage of 

solvent molecules Into solution from pur, water or solut)en of lower concentration through a 
semi permeab.e membrane 

(a) osmotic pressure [&) 

jc] turgor pressure [jj 

3 . Solutions with components which obey RaouPt'i 
said to be 

(a) real solutions tu ... 

binary solutions' fd ^ s*HitJons 

W J{ tear solutions 


osmosis 

rioneofi^j^^ ‘ > 

t s law over the entire composition rang® flre 


(c) 
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7. 


5. 


9. 


10 . 


11. 


12 , 


13. 


14, 


IS. 


Pl*l- ?2X2 
lP2-Pl)XHPl'^2) *1 

High d.poie moment of water 
Hydrogen bond formation 


^ DAMFNTALcpHCjR Tj XNO MC flf JN CHEMISTRY 

' . e a J^ W J C relates the solubility of a gas to its pressure is caired 
a ■ Raouf s faw (h} The distribljtion law 

fc} Henry s iaw W , Ostwakfslaw 

€ osmotic pressure of a solution with a definite concentration 
(a) varies directly a^ fhe volume snd temperature 
fb] varies directly as the temperature 

(c) varies inversely as the volume end directly as the temperature 

fd) Independent of temperature but varies Inversely as the volume 

I n s binary sol utio rt Xi and Xj a re th e mo le f ra cti on s of th e t wo com ponents havirtg and Pj 

vapour pressure, respectively. The total pressure above the solution (assuming to be'ideal) Is 
(a) |Pi-P 2 ) x 1 +P 2 

<cJ fPj+PllJ^Pj (d) 

Sugar Is soluble in water due to 
{a) High solvation energy (fa) 

fc> ionic character of sugar ■ (d) 

The ratio between the effective concentration and actual concentration of ion in solution is 
calfed 

(a) Effective concentration (b) apparent concentration 

{c} activity coefficient (d) none of the above 

The experimental molecular mass aT an electrolyte will always be less than Its calculated value 
because the value of Vs n't Ho if factor (ij is 
, ( a ) Less than 1 (b) greater than 1 

fe) eqoaitol (tf) aero 

In which mode of expression the concentration of a solution remains independent of 
temperature 

(a) Molarity (b) Normality 

[c) Formality (d) Molality 

At constant temperature, the osmotic pressure of a solution Is 

(a) Directly proportional to the concentration 

(b) Inversely proportional to Ihe concentration 

(c) DI redly pro portion a I to t h e s q uare of the concentration 

fdj Directly proportional to the square root of the concentration 

The temperature at which two conjugate solutions change into one homogeneous solution is 
called the 

(a) azeotropic |b) conjugate temperature > 

(cj consolutc temperature (d) transition temperature 

Mixtures corresponding to either a minimum or maximum In boiling point curves are called 
(a) eutectic mixtures (W azeotropic mixtures 

fc) can salute mixtures (ifJ Ideal mixtures 

A 2 M solution of H 2 SD 4 would have how many moles of H + fon In one liter? 

fa) 1,0 <U 20 

(c) 3.0 * fd) 4.0 

The relative lowering of vapour pressure of a solution containing a non-volatile, non- 

electrolyte solute Is equal to the mole fraction of the solute was stated by 

taj Raouit'slaw |b) Henry's law ____ 
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16, 


17, 


19 . 


» Cottrell's law , ionJ ^!deSabnor m a!^ preset 

which of the following aqueous solu j Q.lA/f gld c0Sfl 

O.lMNaCl d O.lArfurea 

0 - 01 M glucose . ^inlODOeramoMhe solvent is called 

n umber of mot« of solute dEs^ov Wo teiity 

Formality Mate fraction 

w Molarity 

Coltlgative properties depend upon the 

■ fa il. JH.1 J-uH l l 

w 


77. 


{3) 

it) 

The 

W 

<e) 


(b) 

id 

(d) 


rative properties depend upon t,,e ^ ^ ^ nature0 f the solvent 

relative number of solute molecu e ■ _ and ^ e j r na ture 

relative number af solute molecules n . Q f i0 | u t e and solve nt 

relative number of solute molecule an ne ,^ e nature of the solute and 

relative number of solute molecules, irrespe 

solvent 


19. 


20 . 


21 . 


A pH of a neutral solution at 10D 7 C when Kw 


; to* vf u is 


0 « 7 

., c 14 l _ _ 

tfon/component obey, Moult** law «««. erUir* rvnge of imposition, thon, for « M 

£“ *. Mid component mu* oboyHoofy'slowover.be entire composition range 
b he cond component must obey M» law ,«r *e entire composition m* 

The relative lowering of vapour pressure of a solution on the addition of a non liable soh* 

{a} I s eq ua 11 o the mole fractia n of sol ute 

is equal to the sum of the mole fraction of solute and solvent 
depends upon the nature of the solute 
depends up on the nature of the solute and solvent 


(a) 

(0 


IW 

to 

w 


22. The weight of the solute dissolved per dm 3 of the solution Is called 

_ . x _ _ Ihl Kl/v rm "i I ‘l - !_r 


(a) Mo Infraction 
(c) Formality 


tb> 

(d) 


Normality 

Molality 


23, 


24. 


25. 


26 . 


(c) Formality W nwmrt 

An azeotropic mature of two liquids has a boiling point lower than either of them, when 
(a) Show s {-) ve d evia ti on from Raoulfs law 
Jb) Shows (*) ve deviation from Aacult's law 

(c] Shows no deviation from Raoulf slaw 

(d) Is saturated 

How much amount of NaOH is required to propane IDO ml of IN solution? 

[a) 40 g lb) SOg - 

(c) 4g W) 04 g 

The pink colour of phenolphthalein in basic medium Is due to the 
(a) Cationic form {b) afllonle form 

M Neutral form (dj OH^ Ions of the base 


Which of the solution has highest normality 

lal 


to 


6 gof KOH per dm 3 
6 g of NaO'H per 100 cm 3 


it) 

to 


IWH 3 PQ 4 

O.5MH2SO4 


29. 


29. 


30 . 


31. 


35, 


37. 


33 . 


39. 


f UNpA PTS AND MCQ| 1 N CMEMISTRV 

One ppm solution of NaOH contains 1000 
solution? 


mg of t he so In re p e r h ow much of th e vol urn e of the 


(a) 

(tj 


1000 mL 
10 mL 


(b) 100 mL 
E4 1ml 

By adding a non-volatile solute to a solvent, the boiling point of the solvent 
& will increase (h) W | n rfKre3ie 

fc} will not change ^ may increase or decrease 

The number of gram equivalents of the solute per dm 3 of the solution is called 

Normality 


(a) Formality ( 3 j 

<c) Molality " {d) 

The norma[ily 2,3 M H 2 S 04 solution is 
{a) 0.4 6 n jb} 

(c) i.3 N (d] 

The depression in freezing method is called 
(a) cryoscopy (b} 

(c) azeotropic {d) 


Molarity 

0.23 ff 
4.6N 

intoscopy 
none of the above 


32, Aecordmg to Arrhenlus theory, an acid Is defined as iubstanee which 

(a| Accepts an electron pair (b) Donates H f ion in ammonia 

(c) Contains Cl - ions (dj Furnishes H 3 0 + ion in water 

33, Addition of common salt to e sample of water will 

(a) Increase its freezing point and increase the boiring point 

[b) Decrease its freezing point and increase the bailing point 

[c) Jncrease both the boiling point and the freezing point 

(d) Decrease both the boi ling po int and t h e freezing point 

34, The sum of pH and pDH in aqueous solution is equal to 

(a) 14 ■ tb) Zero 

(c) pKw 7 

35, The number of moles of the solute dissolved per dm 3 of the solution is caNed 


(a) Molality 
{c) Normality 

The correct order of acidic strength is 
{a) HF < HC1< HI < HBr 
HI < HBr <HF<HCI 


(b) Formality 
(d) Molarity 

lb) Hf< H6r < HCl < HF 
fd) HF < HCl cHSrc HI 


Se process by which solvent molecules pass through a semipermeable membrane from a 
pure solvent Into a solution is called 
(a) diffusion 


to 


osmOSiS 

none of the a bove 


(c) dialysis 

A molal solution is one that contains one mole of a solute m 

(a) 1000 g of the solvent , (W One iter of the sol vervt 

c One liter of the solution H 224 liters of the solution 

Ono Irtre solution of NaOH contains 4.0 g of it- What will be the difference between molarity 

ant* normality? I Mo ler mass - 40) ^ 

[a) CIO . 

(cl 0.02 


2ero 
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40. 


41. 


42. 


43 


44. 


45. 


46. 


47. 


4B. 


49. 


50- 


(W 


£115 W 
04 AT 

p,- 5 r . 


fyHDAMEHlAL r;,„rfpPi*Ni>f«>aa!MEE a|ijme of the solution? 

A10% solution of iuciosecontains Me of sucros ^ 

w 10 ml ; iol 

{c) 1000 ml hrshpit bEJilinfi P 0 ^ 

Which of the following solution will have the ^ Sh * [utiDn0 f sucrose in water 

(a) 1% solution of gluto w in water W _ of ca[d um chloride in water 

(c) l& solution of sodium chloride in water ( ) ,*. n noth nf wj 

u iC ^ rt f 0 2 N base. The strength of acid 
30 cm 3 of an addle solution is neutral iied tv 15 

solutionis 
(a) 01 N 

(c) 0 3 W 

The pKa of an acid having ionization constant 1 x 10 is 
(a) -S M 5 

lc) 9 W * 

Which of the following will have the Urge it pH? 

(3) 0.1 K HO W O.l.NCHjCOOH 

(c) D.1NNSOH |<l| DJUNNiOH 

Which of the following will have the highest boiling point at one atmospheric pressu e7 
(a)O.lM solution of common salt (b) C1M solution of sucroie 

{c )0 1 M solution of barium chloride jd) 01M solution of potassium Chlonde 

Which of the following solutions would have the largest depression n. freezing point? 
la) 1% glucose (&} 1KKO 

(c) 1% B^CI] * id) IK sucrose # 

The molarity erf a 500 ml solution containing 4g NaOH {Mol mass - 40) is 

La) 0,1 < b ) 03 

(c) 0.3 M 0-4 

Which of the following concentration term is Used in respect of Standard solutions? 

(a) Normality tb) Formality 

(e) Molarity 1 (d) All of above ' 

If 20 ml of 0.5 N salt solution is diluted to one litre, what li the new concentration? 

(a) 0-01N {bj O DD IN 

{c) IN |d) ION 

Which of the following O.l M aqueous solutions will have the Lowest freezing point 
(a) Potassium sulphate jb) Sodium chloride 

(c) Urea (d) glucose 
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PART III: ORGANIC CHEMISTRY 
23. INTRODUCTION TO ORGANIC CHEMISTRY 
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16 ^ 


introduction ------ — — - 

Previous^ Organic chemistry was defined as the chemistry of substances found in living 
organisms and it was thought at that time that the organic compounds cannot be synthesized outside 
the living organisms in the laboratory, This theory was called vital force theory which was rejected by 
Frjednck Wchfer when he successfully synthesized urea, an organic compound, from the urine of the 
mammsis- This lead to the madifica-tion of the definition of the organic compounds broadJy defined as 
the ccmpo.inds. of the carbon, hydrogen and their derivates" hence also called hydrocarbons, in this 
regard, it is Important to mention that the basic frame work of the organic compounds is originated 
from the self Jinking property of the carbon which is termed as catenation. There are few exceptions 
Including CO, COj, carbonates and bicarbonate which are not considered as organic compounds due to 
historical and cor ventional reasons. All other compounds are considered is inorganic compounds. The 
Organic compounds differ in various properties from inorganic compounds Si the earlier has lower 
melting and boiring point, form more complex products, reaction rates are slow, requires higher 
temperature for reactions, produce more side products, less stable and more numerous than the later. 
The main sources of the hydrocarbons include, coal natural gas and petroleum. The puiif feat ion of 
organic compounds can be carried out using two types of methods including physical and chemicals 
methods. 

1, Physical methods of purification; 

A large number of methods are available for the purification of substances. The Choice of 
method, however, depends upon the nature of substance (whether solid or liquid) ard the type of 
impurities present In It. Following methods are commonly used for this purpose, 

I. Simple crystallisation 

il. Fractional crystallisation 

IN, Sublimation 

lv.. Simple distil la lion 

v, Fra ct Iona I d isti I la ti o n 

vl. Distillation under reduced pressure 

vii. Steam distillation 

viiK. Azotrop i c d iiti I la tion 

Chromatography 
*■ Differential extraction 

Cryst ajjljiiiort : 

The organic compounds can be purified by dissolving j substance containing the organic 
compound of interest in such a solvent, in which it is more soluble at higher temperature as com pared 
to the room temperature followed by crystallization. The fractional crystallization of sample in 
Compounds is carried out to remove the impurities. 

StibKm aUqp . 

The sublimation Isa process in which a solid substance direct^ changes into its vapors without 
be 'ng converted Into liquid. This method is used for the separation of volatile substances from the non 
v °latJleones. Moreover two immiscible solvents or liquids can be separated from each other using a 
^Peratory funnel For example essential oils can be separated from water using a separziory funnel, 

filai!|3tion 

One or two liquids can be separated by heating the mixture of the liquids followed by the 
of their vapors ^r rtelv. TN> proems is termed « distillation- For separation of two or 
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__ £ a wC ^ on 15 ba sed o n the boiling 

more liquids, me process o* fractional distillation, is J&e ^ r ^ _ . - s pD5 jjble only if they do rot form 

points ol liquids. Fractional disti I i&tion of liquid rtiirture comp ^ ( fQf those substances which 

a constant boiling mixture. Notably, the vacuum distil _ suljstan te starts boiling at lower 

decompose at their boiling points. In vacuum ais.i a t - fflre)(am p| e essential oils are purified 
temperature than their boning point at atmosphericP ressur . ev|L p 0 ration, Many substances 
from traces Of organic solvents using vacuum dish * steam which leads to the 

become volatile in steam as their bo\\m pom r the most widely used 

repBretlon/puritaitor, of there expounds. Steam dMUm■ * 1 

methods for extraction or essential oil form different parts o 

Sgltfent extraction n ™oihod for organic cdtnpounds- This 

t Solvent extraction can also be used ss purification m . for example water and 

method is based on distribution of substance between two «W-HCfcfc «*«*. ™“ r “? 

ber.sme When two substances of different boiling points in a nurture give a single boiling po t such 
benrene. /hunt™,u mirtu[C . ,„ this ^mirturedwaterendethBnolct.nbecont.deTed 


a good example 
7B-13C 


' *» "cZf the ratio of 403:95 87. respectively boiling rt 

.. ihc azolropic mixtures con he purified using dehydrating agents which pose epressing e e 
on one of the component of the mixture, The low boiling point dehydrating agents such as diethyl ether, 
hemene, carbon tetrachloride cause a depression In the partial pressure of alcohol than water 
Whereas high boding point dehydrating agents such as glycerol or ethylene glycol depress the partial 

pressur e of wate r then al coh ol. H e nee, in h olh cases the sepa ration of ponents of azotiop ic mixture 

is easily possible separating the alcohol filrst followed by water. 

Chro matography ■ _ lc , . 

The chromatography, discovered hyTswett U9Q6), 1$ considered one of the well established 

methods used for the separation of the compounds. The separation of the mixture by this method 
involves two phases including stationery phase [liquid or solid) and mobile phase (gss or liquid). The 
substances to be separated are dissolved in the mobile.phase which leads to the separation of the 
components of substances due to their varying affinity with the stationary and mobile phases. 

Gas chremaiography can only be applicable to the volatile compounds. The comnnonJy used stationary 
phases in this type of chromatography include siLIca, alumina, carbon, diatom aceous earth or kieselguhr 
whereas higher molecular weight hydrocarbons supported on stationary phases used in gas 
chromatography, The most commonly used mobile phases In gas chromatography are nitrogen, helium 
and argon etc. Notably, the hydrogen is less commonly used due to its explosive nature. 

In liquid chromatography the mobile phase may be hydrophilic or hydrophobic liquid- If 
normal phase chromatography mobile phase is hydrophilic (e^g. HjO) and stationary phase is 
hydrophobic in nature- On the other band, in the reversed phase chromatography the mobile phase l* 
hydrophobic (eg HCs) and stationary phase ts hydrophilic. The ion-exchange chromato G raphy can be 
cation exchange or anion exchange chromatography, in the cation exchange chromatography, the 
cations of solute mixture are exchanged with the stationary phase while in the anion wchanS* 
chromatography, anions are exchanged with the stationary phase resin. 

Gel exclusion chromatography, also known as molecular slewing f k rnmt , . ,crates 

the molecules on the basis of their sizes. The large molecules are eluted ffrst l ioW^ 

t ec hnique In biological sepa ration e g. publication of proteins. The , ■ mP 0 ™™ an, ii 

fror, »lid.fraetionaf MHM«. two or m o, c ^ ^f' 

sojjdi 4 55 4n d fractional crystalliiatlon to p^^ 
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FtlNOfliyiEB.TjU crru erpTS AN I > MCQi IH CUEWISTHV 

z, purification of organic compounds by dhemlca] methods 

Ait hough physical methods are more Suita bfe for purification purposes, but sometimes 
chemical methods are also employed. In chemical methods, the substance to b e purified is converted 
to so me other su bstance. Few exam p| es a re presen t e d here f or th e b e tier und ersta nd i ngi 

1. The aldehydes and ketones on treating with saturated solution of sodium bisulphite are 
converted into crystalline sodium bisulphite compounds called ketals. The newly formed crystals will 
be free from impurities and aldehydes and ketones are regenerated from these crystals. 

2. The purity of organic substances can be identified from sharp melting point. These methods 
rely upon the differentiating chemical properties of one dais of organic compounds from the others. 
For example, the Phenols can be separated from carboxylic adds on treatment with an aqueous 
solution of NaHCOj as the tar bo Hylic acids get dissolved in the salmi on evolving COj but phenols usually 
do not give any react ion. 

3. The destructive distillation Of wood leads to pyroligneous add which acetic acid, acetone 
and methanol. The acetic acid can be separated out from this mixture by treating it with milk of lime 
which leads to the formation of calcium salt of acetic acid! which on on distillation gives a mixture of 
acetone and methanol while the calcium salt of acetic add remains as residue in the flask. The caidum 
salt is decomposed with dil HCl and distilled to get acetic acid, 

4. Another example is the separation of the mixture of 1, 2 and 3 amines by using either 
benzenesulphonyl chloride (H ins berg's reagent] or diethyl oxalate (Hoffmann's method), 

5. The commercial benzene acquired Iron distillation ot the coal-tar contains thiophene 
as an impurity which can be removed by extraction with tonc.HiSCU, This separation is due to the 
reason that the thiophene is sulphonated much easily compared to benzene. Thus, if commercial 
benzene is mixed with canc.HiSGi in a separating funne), thiophene undergoes sutphonation to form 
th.iophene-2-sutp.hcmic acid which dissolves «n conc.HzSO* white benzene does not go through this 
reaction and Its layer is removed, washed with water to remove unreacted ccnc.HjSQ^ dried over 
anhydrous CaClj followed by distillation to obtain pure benzene. 

Absolute alcohol from rectified spirit (ethanol: water is 95.87:4.13, by weight) is treated with quick 
lime (CaD) for few hours followed by reflux. This leads to formation of CafOM): by the combination of 
water present In rectified spirit with quick lime. From the resulting mixture, on distills lion, absolute 
alcohol distils leaving CaiOHjj behind, 

Crying of Organic Substances 

Solid.; argamt compounds are dried by pressing them between folds of filter papers. The compounds 
which dws not decompose or melt on heating below 100 £ can be dried by keeping them in steam or 
oven maintained at 110 1 The substances which decompose on heating are dried by putting them In 
3 vacuum desiccator which has a appropriate dehydrating/ desiccating agent like fused Cadr, 
CQ.ic solid KOH or NaQH. 

Uquld organic compounds are generally dried by keeping them over night in contact with a 
dehydrating/desiccating agent whltfl-does not react chemically with the liquid to be dried.. Few 
samples of the dehydrating/dcsiccatlne agents include quick lime, anhydrous CaClj, Fused CuSOzor 
g-r K0H, metallic sodium or potasjlum- 

^rlty of Dreanic compound*: The purity of an organic compound can he confirmed by the 
determination of its some physic^ properties Including melting point, boiling point, specific gravity, 
'^active index and viscosity- Generally, sharpening point and boiling pomt are considered as criteria 

Wh-d (homshijr"'«« «*«“«* 15 »«™*a “ ™* ftl 

»0intwKL c h can also bn used for d ele.mininglhgp-i^^^^'e^'^^P^nils.Tha.ubi.anoe which 
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^ safftfeom pound and melting p 0 j ntof 
is to be tested for the purity is mixed with a pure sanv e 0 an d comes out to be the sa me 

the mixture is determined. If the melting point of the mi ^ 1 _ j RVe stig3tion i$ pure. On the other 
as that of pure compound, it indicates that the compoun u - rt ^ the pure compound, the 

hand, if the melting point of the mixture is less than t e me 

compound Is not pure. ' " , 


(i) Qualitative analyst! olOQp.1* compound! tod ,, crm inethe identity (elements) crf, hat 

Qualitative analyses of organic compounds are perfonned t ^ fQr dEtection of nit 

compound, For example, Lassaign's sodium fusion technique 

sulphur, halogens end phosphorus, * 

(a) Less* igrTs Test 

(b) BeElsteln test for halogen detection 

A small amount of organic compound heated on a copper wire, A green or uis green color 
in the Bunsen flame due to formation of cupric halide confirms the presence of halogen in the 

substance under investigating, » • 

(11) Qua ntitative an alys is of organic compounds 
(A) Estimation of carbon and hydrogen 

It can be easily done using Heibig J s method. In the method, an organic compound is heated 
with copper oxide In the presence of constant supply of air and oxygen. The produced CO; vapors are 
absorbed in potash solution whereas HiO vapors are absorbed in CaCI; solution. Thus weights of C and 
H can be determined from gain of potash and CaCI; solution containing tubes, 

(b) Estimation of nitrogen 
(a) Duma's Method 

Heated in an 

Organic compound + cupric oxide -*• Nz 

Atmosphere of CO2 

(bjKjeldahi's method 

It is used for determination of nitrogen 

[t) Estimation of halogens, sulphur and phosphorus 

Carlus method is used for the estimation of halogen, sulphur and phosphorus. 

(d) Halogen estimation 

Organic compound + Conc. HNGa '* AgNQj-> 

CGi + HtO + Silver halide (weighed) 

(e) Sulphur estimation 

Organic compound + Cone HNOj+BaCb-» BaSCh 

(f) Phosphorus Estimation 

Org comp + Conc.HNOi + Amm onium molybdate_> 

InH+1 jPOj, 1 2M0O i (weighed} 

Ammonium phosphomolybdate' 

| g) Estimation of Oxyge n: 

% oxygen = 100 - \% ot all other dements) 

(h) Detection of meul by traditional methods 

In this method organs compound is healed In a fu 
residual metal oxide is analyzed by inorganic qualitative ana t0 Jorrn f«*Wual metal o* ide “ 7hb 
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(weighed) 


Summery of separation methods 

t Fflteration 

For the separation of insoluble solid In liquid 

* Sublimation 

To separate volatile solid from nonvolatile one 

» Distillation 

To separate soluble solid from liquid 

* Fractional Crystallization 

for separation of two soluble solids from a liquid 

* Fractional distillation 

To separate two or more miscible liquids 

MULTIPLE CHOICE QUESTIONS 

Select the correct choke: 


1 , 


3, 


S. 


7. 


S. 


9. 


10 , 


Sugar juice can be purified and concentrated by? 

(aj Vacuum distillation (b} distillation 

(c) Fractional crystallization (qj sublimation 

In which method of steam distillation the vapor pressure of volatile organic compound 
becomes? 

(a) less than atmospheric pressure (b) Equar to atmospheric pressure, 

fc) More than atmospheric pressure (dj None of these 

Hexane end acetone present in mixture can be purified or separated by? 

(a) Steam distillation (b) Hydro distillation 

[c] Vacuum distillation fd) Fractional distillation 

An organic compound present in water can he easily separated by? 

(a) Evaporation fb) Solvent extraction. 

(c] Distillation (d) Steam distillation 

Fractional distillation Is useful to separate liquids with a difference in their boiling point at least 
of? 

(ajS 'C. (b}25*C 

(p]3D*C <d)15*C 

two liquids can be separated by steam distillation Is difference In their boiling points is more 
than? 

fa)20 -C IbflQ 'C 

{c} 30‘C Ed)2*C 

Chromatographic methods are useful to separate? 

{a} Color compounds ( C J Volatiles 

(d) Stable compounds W All of these. 

Non volatiles cannot be separated and analyied using? 


(d) 


GC 


{a} HPLC 
(c) Jon-exchange 
Halogen can be estimated by? 

(a) Duma's method. 

(cj Lcibig's method 

Nitrogen in organic compounds can be *naly«if 
^a} Duma's method + j J 

(c) Beibigs method_. 


(b) 

(d) 


Column chromatography 

Carius method 
All of the above 
y? 

Carlus method 
None of these. 
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11 . 


12 . 


13- 


14. 


IS. 


16. 


17. 


IS. 


19, 


20 . 


21 . 


32. 


23. 


24. 


25. 


C 3 rd H presence in an organic compoun *■ Cari(jS rneth-pd 
(al Duma's metdod Konc0 fihese. 

[cl eeiblg! method _ for taerfmatf*.f 

<•) HsPO* J» MB> 

or 


(c) p lOt, 

Determine the empirical 
H = S7% and 0 = 53.394? 

{a) CH iO 
{c| CHOi 

% of C present in CO* is? 

(aj 1.5% 

(C) 27.27 % 


formula 


FiOi 

corn pound 


contain Eng 


C - 


80H 


(b) 

fd> 

ib) 

Id) 


CjHiO 

CiH*Oi 

3333H 
SOH 


jr empirical molecular weight of a substance is 30 g and molecular wei S ht is 6 Og. Then what 
will belts possible molecular formula? 

(a) C^Oj W CKsCOOCHj 

(c) HCOOH td) CjHsOH 

In kjt?ldah J s method, nitrogen present in estimated as? 

la] NHj ' (&! Hi0 

( C J Mi ' M NOj ■ 

P-nitre-phenol can be separated from nitrophenol by steam distillation due to its? 


fa} Higher boiling point 
(e} Same boilmg point. 

In Lassalgne's test N ts converted into? 
{*) NHs 
{c| NH*CI 
NHjNHj^KOH—■— 

(a) Can not be 
t-c> May be 


(b) Lower boiling point 
( 4 ) Can't be separated. 

[b] NHiCONHi 
(d) Ferri-fernocyonlde 


detected bylassaigne'stest? 

[b) Can be 
[d) A and b 


Nitrogen in an organic compound is determined in the from of? 

(a] NHj jbj NaCN 

(c) Gaseous Ni |i) NjO 

Nitrogen, sulphur and halogen can be detected by? 

[a) Dama'stesl (b) Carulss method 

[c| Lassaigne's test (d) All of these 

Following gas can not be used as a carrier gas on gas chromatography? 

{*) Hydrogen -£hj Nitrogen 

(c] Helium {d) Oxygen 

Which of following Effects will occur by slow Injection ofalar B e sunole volume? 

let n- —w nr+ ... " vviumer 

{b * l^ r «ased resolution 

tk ™. Sector response 

- thi n layer chromatography. 

I") Opal 


(a) No considerable effect 
(?) Decreased resolution 
Following is used for layering 
{a] Quartz 


(c) Carboxylic acid (d) » ’ 

Crude petroleum can be separated on the basis of boiling 
{a) P reparative chromatograph y ( 5 ) Crac(! 6 


points into various fractions ^ 
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(c) the contact process (d) fractional distillation 

26. Physical methods can be used to separate? 

(a] a pair of diastereomers [b> a pair of enantiomers 

{c] a pair of identical atoms (d) a pair of identical molecules 

2/-. Physical methods can be used to separate? 

(a) (R)‘2 - bromobu tane an d [5] -2-b romo buta ne 

(b) ci 5 - 2 -brom 0 - 2 ‘butene and trans- 2 -bromo- 2 -butene 

(c) (Rj-3-bro mo-l-b uten e a nd {$) -3- brom o-l-butene 

(d ] (2ft # 35)-l r 2 -dth romo bu ta ne and (2 5.3 R) ■ 1 , 2 'dib ro mob utaoe 

2 fi. The reagent that can distinguish aldehydes and ketones is 
.a) Sc biff's reagent (b) Fell ling's solution 
(e) Toilers reagent fd)AII are correct 

29 . Wbicfi cf the following ketone will give positive iodoform test 

a) 2 -pent an one ib}3-hexanone 

fc) 3-hep tan on e (d)4-bexanone 

30. Diazotizatlon is done at 

(a)5-10 *C {b)0 S 'C(c) 10-20 m C {dj0-(-5) ‘C 

31. In Which of the following Solvent* would the reaction of l-bromobutane with sodium 

„ oride. FiaNs, proceed the fastest? 

a) Ethanol (b)Water (c)Acetic Acid |dj Acetonitrile 

32. In Organic analysis Lassaigne test is employed for 

9 ) N itrogeno us firnct ional gro ups 

b) Halogens and sulphur based functional groups 

c} Elemental analysis 

dj Both A & 0 

33. In Lassaigne test nitrogen Is identified by detecting 

a) Cyanide (b|Amine (e]Nitride {d}None of these 

34. In Lassaigne test, sulphur Is Identified by detecting 

a) Sulphate ion (b|Thlols[cJSulphid4 (djNone of these 

35. Chloroform iayer t esi Is e mpioyed for d etectlon of 

3 ) Halogens (b)Carbonyls {cJAmines (dJWone of these 

36. Bromine test is employed to detECt 

{ajUnsaturatlon (b) Carbohydrates (c} Carbonyls (djNone of these 

37. Aromatic alcohols can be identified by 

{a)Natural ferric chloride [b| btest Baeyer test 

(cjDinltrophenyl Hydfazl ne test {dJ N one of these 

3B. Wh ich one Is not a test for detecti on of carbonyls 

a) Dlnitrophenylhydradne (b}Tollen test 

(cJ Schfff test (d)Molisch test 


Which one is not a test for detection of amine 

9 ) Locas test lb)Hydreoxamlc add test 

( 5 ) D lazotiiatlo n test (d |T ollen test 

Pheoolphthaleln is an indicator for 

■ a) Mild tu strop* •Ikallne condition bJAc die conditions 

(i.) Neutral conditions IdBothAaB 
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41. 


42. 


43. 


44. 


45. 


4&. 


47. 


43. 


49, 


50. 


Forman t£*t 


..iswaHtg-jaeaH 002 

Which one Is not a test for detection of tarbohydfa ^ H tnt 

fM LOnU ni" 

a] Molfsch test W 

(cj Benedict test ^ 

Main source of organic compounds is- 

(a) Animal 

(e) Coal 

Octane number can be improved by? 

(a) Isomerization 

(cj Adding [CH3)4 Pb ( d > 


{M 

(d) 


Fossil 

Plants 


. Adding (C2H5J4 Pb 
Ail 

Hydro carbons which burn with smoky flame arc called? 

(») Aliphatic W f‘ c ' ,diC 

(cj Aromatic ^ 

Octane number 2 1 4-trlmethyl pentane is? 

(a) 100 l b 

[c] BO ‘ T tcl) 

propene can exhibit 
(a) ci s-t rans isomerism 
(c) both a & b 

Geometric isomerism is usually found in? 

[a) Alkanes W 

jej Alkynes _ 

Pentane and 2-methyl but a nee have the same? 

| a ) Boiling poJnt 

fc] Percentage composition (d) , 

Organic compounds that are essentially nonpolar and exhibit weak Intermodular forces have 
{a) Low melting points |b) Low vapour pressure 

( C j High boiling points (d) High electrical conductivity 

The first organic compound was synthesized in laboratory by? 


(b) 

Id) 


Aldehyde 

90 

60 

geometric isomerism 
none of the above 

Alkenes 

Esters 

{b) Melting point 
Structural formula 


(») 

Wohler 




tb) 

Kolbe 




{c) 

Berzilius 


<# 


td) 

Berth elot 






ANSWERS 





1. 

a 

2. 

a 

3. 

d 

4. 

b 

S. 

c 

6. 

c 

7. 

d 

B. 

b 

9, 

b 

10. 

a 

LI-a 

c 

12. 

b 

13. 

b 

14, 

c 

15. 

a 

16. 

a 

17. 

a - 

13. 

d 

19, 

d 

20. 

c 

21, 

c 

22. 

d 

23, 

t 

24. 

, d 

25. 

d 

2G. 

a. 

27. 

b 

23. 

d. 

29. 

a. 

30. , 

b. 

n. 

d. 

32. 

c. 

33a 

a 4 

34, 

c. 

35. 

, 3. 

E6. 

a. 

37. 

a. 

38. 

d. 

39 

d. 

40. 

a, 

41. 

d. 

42. 

a. 

43. 

5ly 

44. 

c. 

45. 

a. 

46. » 

d. 

47. 

b. 

4B, 

c. 

49. 

a. 

50. 

. a. 
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----14. NOMENCLATURE ORGANIC COMPOUND 

Organic compounds widely differ from tw l - - --- 

according to international Union of Pur. s , 1 ^™“' EKh has u, *l ue r ' ame 

common name Such as vitamin A benwne x«tenX , 7*7 * 7’ 6Ul “ rae “ m ‘ ,oun<i5 has 

.It,n«s are alco .alien J ,e ' ac4,one - tholesterol etc .and in use and still stay famous. 

^ i u d auhe * 7 a " d *" f °™'* ‘n*W Common suffix 

-ane is used at the end of the name. For example 

5 CH 3 — 4 CHj 


CH- 

l 

CH. 


Z CH— l CHi 
I 

CH* 


2,3-dimothyl pentane 


The names of alkanes are derive frem Greek prefix. In alkane the- name of the compounds depend on 
the particular number of Carbon atom and it can also end with ane The name of first ten alkanes are 
shows in the following table. 


Name 

Molecular 

formula 

Condensed Structural Formula 

Bolling 

point 

t*C) 

Methane 

CHi 

ChU 

-161 

Ethane ‘ 

CiHt 

CKjCHs 

-89 

Propane 

CiHa 

CH; CHrEH] 

-44 

Butane 

Cs-Hio 

CH] CHi CHjCHi 

-0.5 

| Pentane 

CsHu 

CHiCHi CHiCHiCHs 

36 

Hexane 

CeHi* 

CHi CHjCHi CHiCHi CHi 

68 

Heptane . 

CtHk 

CH] CHi CHi CH z CHi CHiCHj 

53 

Octane 

CiHjb 

,CHj CH j CHj CH 2 CHi CHj CHi CHi 

125 

Nonane 

CsWjo 

CH] CHj CHi CHi CHz CHj CHi CHiCH* 

151 

Oecene 

jCwHji 

CHi CHi CHj CH] CHi CHi CHi CHi CHi CHi 

174 


Aikenes are also called as Olefins. They have general formula C^Hjn and contain at least one double 
bond. By replacing the suffix ane by ene they are named. For example. 


CH 2 —CH—CH 3 
Propene 

Alkynes are also called as acetylenes. There name ends with suffix ^ne and represented by general 
formula C n H 2n _2 and they have atleast one triple bond. For example 

ch 3 ^c^c—ch 2 — ch 3 

2-Pentyne 

Alcohols . 

These are also known as alkanol and alcohol are named by replacing the-e In alkane by -ol. 

Fof example 
CHjCHzCHjO^OH * 

Butanol _____ 
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Dihydrie alcohol and dials - ar * thoic 3cCl ' 

HOCH 2 —CHjDH 

Eth a n e ■ U-d iol (E ihy le ne glycc l) that have th re e hyd rtutyUi'o 1u P 1 *■ 01r exa rn Pie 

Trials Of trlhydric alcohols : Arethos* ateolwi th« n 

HOCH 2 CH 2 {OH1CHjOH 

propane-1,2,2-trio! 

<Gly«rol} . laM Their oime«n!liWith'ihiel-Forexample 

Mericaptans: Thio alcohol are also called asoiencap. 

CHjCHj —SM Ethane thiol 

Aldehydes - ■ - nl the cor responding alkane with *al 

The name of an aldehyde is derived by replawng 

according to IUPAC system'. Fot example 
HCHO Melhenal 

The general formula for aldehydes IsC^nti 

in the numbering of the ketones chain .be carbonyl carbonti*the (owe*, possible position 
and their name ends with suffix "-one''. 

0 

II 


CH 3 — CHj— CHj— ch 2 — c —cn 3 
2 -hexanone 


Ethers 


Ethers are also called as alkoxy hydro- carbon Ethers [-RQ, HC?i)< In the parent hydrocarbon 

are large alky group, For example 

CH 3 

I 

CH 3 — 0— Z— CH 2 — ch 3 

! 


jyilDAVlEWTAr CONCEITS AMOjdC Qi tH CHFMISTHV 

— CO—0 — CQCH 3 Eth a ne a nhydride 

Acid amides 

The word amide is placed at thE end by of naming acid amides. For example 
*■ CgjHgCONHj Pentanamlde 

Esters 

In I UP AC system Suffix '-ate* is to esters name, 

„ e.g CHjCOOCjH^ Ethyl ethanoate 

Amines 

Those are named as amino derivatives of alkanes. 


e.g. 

ch 3 — ch — c 2 h 5 

1 

nh 2 

2-amino butane 


e 


c 2 h s —n— c z h 5 

CH 3 

! 

ch 3 —m—ck 3 

l 

ch 3 

N'Cthyl amino ethane 

■ 

H, N, trimethyl amino methane 

Nltroalkanes at nltro paraffins 



They are name by adding prefix “nltfQ w to parent name according to IUPAC naming system, 
e.g. C 2 H 5 NO 2 Nitreethene 

Must always be given number 1 ir the carbon chain terminating functional groups such as — 
CHO, CONHj,'— COOH, —CN etc. 

Alkyl cyanides 

The alkyl cyanides are called nitriles according to IUPAC naming system. The —CN group Is 
numbered to lowest position. For example 
C 4 H 9 CN Pentane nitrile 

Alkyl iso cyanides 


2 -melhoxy butane 

According to IUPAC system thioethers are also known as alkylUhLa alkanes. For example 
CH 3 —S — CH 3 {Methyl thi o methane) 

Carboxylic add 

The carboxylic acid name e are derived from alkanes by replacing replacing terminal "-e" blf 
thesufTix'Oit acid' - For exa rn p!e 

CH 3 CH 2 COOH Propanoic add 

HOCCCH 2 CHi 2 c OOH Bulanedlolc add 

Add halides or aeylhatides 

C 2 H 2 „41 cox is ibegcrtrsl formula of acyl halides and their name ends with -oyl halide- FW 

example 

CHjCOCI Ethanoyl Chloride 

Add anhydrides 

„«em They n3, " e ' ^ ^ t '"‘ a, ' hyd,lde " 4 “ he parent add accordles 

"oihnEftNATio^L scirmirrcoftSmiiiATiOh i w<™ n* i,nn^ ft . r ^ 


They are represented as- CM group and the word carbylamimes Is used as parent nammme 

according to IUPAC system . 

e.g, C 3 H 7 riC Propyl carbytamlne 

IUPAC rules for naming poly functional groups 

l, in poly functional group chain order of preference is ai follows: 

Acids > Acid derivatives except nitrides > Aldehydes > Nitrides > Ketones > Alcohols > Amines 
> Ethers > Alkenes > Alkyriei, 

2- Including principle selected parent chain must have maximum number of functional 
groups In It. 

3 . In followingorde rs the p reference should be gwing 10 lower number. 

Principle functional group ? Double bond > Triple bond > Substliuents, 

«. Multiple bonds and functional «>oups It present In the side chain, then It Is numbered 
separately so that the C-atom In side chain bonded to parent chain is designate at 1/ 

Some examples 
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C 2 Hj CH 3 


HrtC, 


,CH 


CH 2 


'CH 2 


CH 


'CH Z 


CH 3 


5‘e(hyl-3-metyt heptane 

0 O ' 

I! If J ' 

CH 3 — c ■—CNjCHj — c —O—Et 

£thyl-4-0 xopentanote 
ch 3 -ch —’CH —CH 2 —CH 2 

I I I I 

Cl I CK 3 Br 

S'brorno P l-chloro P 2-1 odo P 3-methyl pentane 
d —CH 2 CH 2 CH 2 CH 2 CH 2 — Br 

1-b r omo-5- eh I oro-pentan e 
Cyclic a tiph at ic c o m po u n d s 

According to IUPAC rules the word "cycle* should be used as prefix In n a mi n g of cyclic a I ip hats 
compound. For example 


•o 



Cydohexene 


o 


Cyclohexyne 


Cyclohexane 
Blcydlc compounds 

They are known as bridge heads and represented in saqure bracket .These are blcydlc 
compounds and as parent name they are comesponding to the total number of carbon atom. And the 
atoms Which are unique to each ring are used to name the compounds 


eg. 



2C 


fiJcycto-ft 2 P 2] octane 


J 


hngf ,(H2j 1 ° J htl<3ne tNo CaFbon brrd » ed1 Jn th * 
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m ■"v* iupac ™™ s - *• 

functional group Is attached it Is designated as number’l f” « V a e mf!l e aFU '* i '"°"’ er 


OH 



CH, 


2 -methyl phenol (o-eresoJ) 



OH 



■ ^hydroxy benzoic acid (Salicylic acFd) 


Diphenyl amine (N-phenyl aniline) 


Benzoic anhydride 


Phenyl carbamide (Phenyl [socyanfde] 



^^trinitrotoluene [TNT) 


NOj 
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NCh 



NOi 


OH 



OH 




NO* 


OH 


^4,6-tftnitroP 1 


henol (Picric a^d} 


lf 2.d.hvdr^b^ tenelCateCh0 ' } 


^.dihydf^V ^ rtEEfle {Res0rcinC,) 


1 , 4 -dihydroXY benune (Quinol) 


l r 3 H 5 -trlhyd ro*y b enzene (ph I □ rogl u ciool) 


l f 2,3-tr!hydrO)(v beniene (pyroga llolj 


1,2,4'Jrihyfiroxy benienefHydroxy quinol) 


2>4j6-trinltroniDrcln p| fstyphlnlc add) 


e I^TE PNATONAL SOI MT3FIC ORGAH IZATiQn 




WHi 



NO* 


E VVDAMFiMTAL CQMt^Fm aHO f mjSth> 


2,4,6-trinitro aniline (P^cramide) 


In polysubstituted benzens; For selection of principle functional groups the order of 
preference Is as fallows. 

Carboxylic acid > Sufphonlc acid > Acid halide > 

Amide > Aldehyde ? £yanide>lsocyanide > Ketone 
Alcohol > Phenol > Thioaicohcl> Amine > Imine 

Their names are arranged Jn alphabetical order .The principle functional group Is given 
position 1 whi'e other substituents are numbered in the clockwise direction. 



4-bromo-2-chlef o-5-i odob em □ ic a -id 


2> 


GRE QUIZ 

1. This Is a generalformuJa C^Hjn+i 

(a) Aldehyde {b) Carboxylic acid 

(e) Keton e (d) None of t his 

The I UP AC name of the following compounds is 
O 0 

II If 

CH 3 — C — CH 2 CH 2 — C — □ —El 

(a) Ethyl ■D-4-xopent a note (b) xopenta note-<M-Ethyl 

(b) Ethy 1-4-0 xopenta note (d) x.opertianoie-4-D-l thyl 
The following structure is of: 



fa) S-bromo-2-chloro-4-iodobenJoic 
{b J 4- bromO’5'Chloro-2-fod oh e ntoic acid 
Id Z-bromo-S'Chloro^ lodobenroic acid 
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3. 


FUNpAM^MTAL CONCEPTS n IN Ol£Ml£T^ 
4-bfOfnO’3"Ch[&rt>-5'iodoben?orcacid 

The IUPAC name of the following CHsCHjCHiCMiCOOK compounds is 
(a] H ex a noic a cid (b] P ro pan o ic a cid 
(c)Penta noic add (d (None of these 

The IUPAC nenne of the following compounds is 



(a) Para-diethyl benzene 
Ic) O-drethylbenzene 
The IUPAC name of Phlorogfurinol is 
(a) 1,5,3- trlhydrwyv benzene 
(c| 1, 3,4- trihydroxy benzene 


(b) m-diethyl benzene 

(d) None of these 

(b? 1, JjS'-trihydrDJty benzene 
{d) 1, z, 3- tFihydroxy benzene 


7, Bicydic compounds are known as 
(a) Bridge head 
(c) Both a and b 

S. By Seating the calcium sail of acetic acid 
(a) Pentanone 
[c) Acetone 

9. The rta me of t he compound i s 

OH 

NO 2 


lb) Bridge tail 
(d) None of these 
__, Is produced 


12 , 


13. 


{h) butanone 
Id) None of these 



10 . 


11 . 


NO* 

(a) 2,4,6-tr in itro resorcinol 
(e) 2,4,6-trinitrotolunene 

CH 3 

I 

CH 3 —CH 2 — CHj — CH —Cl 

I 

CHO 

(a) 2-chlorohexa-2-al 
(c) 4-chlorohexa-4-a3 

IUPAC name of compound C 
(a 3 i*pentene-4-yne 
fc) Pent-l-en-4-yne 


(b]5typMmc acid 
(d) Both of these 


14. 


13, 


IS, 


17. 


—C 


Cb> 

id) 

C-CsC 

m 

W) 


2-ci loro-2-methyl pentanal 
None of these 

4 pentene-l^ng 


18. 
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19. 


COOH 


FyNtMME NtAkXgjjCE PTSfl NP M«h IN CHFMlSTHY 

COOH 

\ 


fb} He*ane thole acid 
(d) None of these 


CHj— CH 2 — CH — CH 2 

I 

COOH 

(a) B uta ne-U.4-tricarboxylic acid 

{c) 3-carboxy h exan t-l, G-diofc a cid 

0 

II 

The compound CH 3 —CH — C —Cl haslUPAC name 

I. 

Cl 

(a) 2-chlOf0propsnoyI chloride (b} lj2-dichloropropanone 

(cj Chfarofonmyl chloroetnane (d] 1,2-dichloropropanal 

The compound C 2 H 5 QCH 2 CH 2 CH 2 CH 2 OCH 3 IUPAC name is 

{a) Ethoxy butane oxymethane {b} 2,6-dioxy heptane 

ic) 3-ethoxy, 1-methoxy butane {dj l-methoxy,3-ethoxy butane 

The name of CH a — CH — CH = CHO the compou nd is 

(a) Pfop-2-ene-l-al fb) Crotonaldehyde 

(c) Butenal (d) Butene-1-a I 

The following corn-pound has IUPAC name 
O 

II ; , 

H—• C —CH 2 —CH 2 —CH 2 —0—CHj 


fa) 2-formyl methoxy propane 
(c) Methoxy butanal 
The IUPAC name of compound 
0 

II 

CH 3 CH 2 — C —CH 3 , 

fa] 2-B uta none 
(c) Butane-one 


fb) 

fell 


2-methoxy butanal 
4-methoxy butanal 


|b) 

W 


Butanone-2 
All are correct 


The following compounds has IUPAC nameCHj —CH — CH — CH 2 


(a) 1,2*3,4-cyano butane 

(c) 3,4-dicyanohexa ne- l,t-d i nitrile 

IUPAC name of 


I I I I 

CN CN CN CM 

[b] 1,2,3,4 tetracyan 0 b utane 

(dj None of these 


(a) 

to 


ch 3 

I 

OHCH —CH 2 — C — OH 

I I 

CH 3 CH a 

3-methyl butanol - W 4-methy|.3,4-p*ntanedlo| 

^^i-rd-oentanediol W None of these_ 
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20, + Acraldehyde has IUPAC name 

t (a) Prppenal (b) Butan.al 

(c> Prop 2-en-l-al (d) None of these 

21. { The compound C 2 H 5 OC 5 H 7 has tUPAC name 

(a) Ethyl propyl ether {fa) Propyl ethyl ether 

{c) Proxy ethane {d)^ Ethoxy pnopare 

tt, The compound has OHC—CHO IUPAC name 

(a) Ethanedial (b] Ethan^dipL 

(c) 1,2-ethanedial (d) 1,2-ethanedione 

23. To the same homologous series which of the fallowing are belong 1 

[a] CiHi, CiHfl, CiH? (b) C*Hia CsHh^ C*Hft 

(cj CHi, CjHs, CiH* (d) CtH* # Cihio* CsHu > 

24. The lUPAC name of the following coimpounds is ’ , 


(a) l ( 3-dLhydroxy benzene 

(b) l,2-dihydroxy benzene 
tc) 1,4-dihydroxy benzene 
(dJl^S-trihydroxy benzene 

25. Ethers are also called as 
(a) Alkoxy 

(c) both a and b 



1 (b) hydro- carbon Ethers 
(d) None of this 


26. 


The name of following compounds is 


(a] Cyclohexane 
(cJCyclohexyne 



(b)CycEohexene 
(d) None of this 


27. The name of the Compound is 




la} Bicydo-[ 2 , 2 , 2 ] octane 

(b) Bocydo-tf, 2, 0} hexane {No carbon bridged in the tin \ 

(c) Bicydo-[4, L, 0] heptane n *' 

(d) 4„S-dlmethv1 bicycle [4j 3.0] 
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28. 

In carbylj mines v 


(a) CM 


fc) CO0H 

29. 

The IUPAC name 


30. 


30. 


31. 


33. 


34, 


- , EPTSAN ft McQiIN CHfWitTCw 


- - 1 ftrvu 

fo) OH 
(d} None of these 




CH. 


\A 

CM a CHj X CNj 

-ethyl-3-mety[ heptanei h e 

« n °zT h ™ m Bath :rr°- 5<h, ~ ne 

The IUPAC name of the glycerol is HOO^CHjlOHKHjOH 

fa^ Propane 2,3,1, tfiol (b)Propane-l r 2,3-triaJ 

(propane BAltrtaF (d) Both a and b 

The order of preference in poly functional chain is as follows 

a Add derivatives expect nitride* Nitride* Aikenes * Alfcynes > aher > Ketones > Acohol 

c ^;r: £ r Aikenes> *-»*« 

M Elher> **»"» Ketone > Acid derivatives except nitrides 

JL XXEZZZ* > Ke«ones>Alcoholi > 

Cyclic dienes are also called as 

(a) Xantnenes Annulene 

{c) Heterocyclic compound (d} Aromatic compound 


32* The com pou nd has i UPAC name 



{a) Cumene ft} isobutyl benzene 

(c) 2-phenyl butane {dj Phenyl isobutene 

The IUPAC name of the compound is CH)«—- CB 2 ——■ Qf : 



—- QIjQ 


{a) 1 -ch loro-2 ( 3 - exp Dxy butane 

fc) 4-chlor0"2,3-ethoxy butane 


O 


o 

{aj Cydooctane 
(c) Neoprene 


(b) 1-chJoroe t hoxy butan e 
{d) None of these 


is knownsas 


(b) Methyl cyclohexane 
id) Noracane 
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35. 


37. 


38. 


FUNDAMENTAL CONCEPTS AND MCQy.lN C HE MM3? 



(a) 2‘methyl cyclopents-l, 4-diene 
(c) 3-m ethyl cydo-1,3 ■ d ien e 


lb) Cydopenta-l,4-diene 

(d) 3-methyl cycle per>ta-l,4-dlene 



is also known as 


lc) Blcyclojl, 1,1} butane 


lb) Bicydo {l r 1,0} butane 
id) Bicycle {0,0,1} butane 

COOH CGOH 


The compound has lUFAC name 



ta) 

[b) 

(c) 
Id) 


Difluoro dicar boxy I biphenyl 
2j3-difluorobipheny l-S,4- dica rboxylie acid 
2 r 3-dLf I uor i d i p heny I -5,4-d i car bo*y lie acid 
Sjd'-difl uo robip h i nyl -2,3 r -dica rb Dxylie acid 
EtOH 0 


! 


II 


ch 3 ch — chch 2 —CHj —ch cnh 2 

I I ■ 

OEt Br 

(a) 2-ethoxy-3 -hydroxy p rap yl-7-bromo heptg namide 

(b] 2-bromo-S[2-etboxy propy^-T-methyl heptanamide 

{c] 2-b romo ■S(2-ethoxy propyl)-7-hydroxY he ptanamide 



Id) 

None of these 


—— k. 



39, 

The compound U>PAC name is 

r 

\ 




la) 

1-13-methyl cydopentyl) bemene 

(\ 

/)—\ 




(b) 

3-(3-m ethyl cyclo pentyl) benzene 


_ J 

J 



tc) 

2-2(2-methyl tydopentyl) benzene 

Id) 

None of these 





ANSWERS 





l a 


2.c 3d 4.a 

S.c 

G.b 

7.3 

Sc 

9.d. 


lt).b 11.3 12.c 

13 a 

I4.c 

15,b 

I6,d 

17 d 


1 &X 19.c 20.C 

21 .d 

22.d * 

23,d 

24.b 

25.C 


2B.C 27 r b 2S.a 29. a 


30.d 

31. b 

32 .c 

33x 


34.d 3S.d 3S.b 37,d 

38. c 

39 a. 
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The _ 

relationship, Organic compounds has as ar^ra ^ aS€: * between properties and molecular structure 
can be explained on the basis of hybrid i^hJV^L at ° m 35 eSMf1tiaf Carbon Is tetravafent that 

same energy alemicorbitals ^ " 3Wbi * 

, 5 3, „ . produce hybrid orbitals of identical energy , InSpfalkynesJSp 2 

[alkenesSp {aIkanes), one 5-orbital combines wit h i r 3 nd \ n y.i 

t . •_ ... _ ■ an{ * 3, p-orbita Irrespectively to produce hybrid 

or totals, Sp linear structure and angle of istn* nr ft C - n . ., 2 

6 s presefltin alines. Sp* hybridization has trigonal 

structuring atond angle or 120 3 . Sp 3 hybridization has tetrahedral structure and 109 28° bond angle. 

hybrid orbitals ere represent °* h ' rb '" 1 ° rb, ' al ' ,ol!owinf ordEr « hB stabi '^ °< 

Sp (5036) > Sp 2 (33,3*) > Sp 3 (2SK) > p (0*) 

In brackets S-characier is giver: 

orbitals Th ' b ° n<iS f ° rmed by al ° ra ' C ® rbi,at "* ,e5S !t3b,e tban ,bo “ b<,l1ds a ™ furred by hybrid 

Non -ionic compound are covalent compounds and they are held together by three types of 
Forces; Hydrogen bonding, dipole -dipole Interaction and van der waals forces Hydrogen bonding is 
bonding between hydrogen and a highly eiectronegative element such as F, O # M etc Hydrogen bonding 
may Intemiolecular or intramolecular, in polar molecules dipole dipole interaction is present and in 
non polar molecules van der waals forces is exist. 

The strength of three types offerees is as follows. 

Hydrogen bonding > Dipole-dipole interaction > Van der Waals forces 

From number oF sigma bonds in organic compound the state of hybridiiation oF particular 
cab on atom can be Judge. 

CH S — CH = CH * — CH 2 — C = C — CHj 

5p 3 Sp 2 Sp 2 Sp 3 5p Sp . Jp 3 

S orbital is smaller In sUe than p orbital. 

Organic reactions occur by the deavage or breaking of bond in two ways. After homolytical 
fission each fragment carries one unpaired electron. HomoJytio Fission always results in formation of 
Free radicals, 

CKjCHjCHjCHj- * CH^CHj + CHjtHj 

In hetero lytic fission, the two bond electrons are gained by a single atom. Thus two fragments 
°n<2 with positive and other with negative charge generated, 

CHjCH^ CH 2 CH 3 -► CH 3 CH 2 + CH 2 CHj 

Carbocation Carbon ion 

Homolytical reactions are also called as free radical mechanism reaction whereas hetero lytic 
reactions are also known as ionic reactions. 

Carbacatlon Is also town u ctrbonium ion-It has 6 sleotonsard .15 central atom is Sp? hybridiied. 

It has three S p 2 hybrid orbitals with a bond angle of liD- between them, poop In ca.bonium ion _ 
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exhibits the electron releasing inductive effect (+1), Th ^ stability of different carbocations is in following 
order: 

TertiarY>Secondary > Primary ? Methyl 

Kypercortjugation has less stability than resonance. Carbonlum ions are diamagnetic, 

Carbon! on It Is trivalent 5p^ hybridized and have two electron. It has pyramidal structure and it is an 
isoelecronic with an amine carbonic, 

Increasing the 5 character carbon is stabilized by electron withdrawing Inductive effect MJ, 
conjugation of lone pair with multiple bond and aromatiiation. 

Sta b i I ity of ca rba nions fol I ows th e or de r gl ven belo w, 

{CH a } 3 _ C < [CH 3 j 2 _ CH < CH 3 CH‘j < CH j 

Methyl > Primary > Secondary > Tertiary 

CHjCK “ < CH 2 t =CH j < CH ="C, (C 6 K S )CH \ < (C & H 5 } 2 CH < {C 6 H S ) 3 C 

Triphenyl methyl > Benzyl > Allyl > 1° > 2 9 > 3° 

Carbanlons are also diamagnetic. 

Car b a nions are nucleophile*. They can initiate addition and substitution reactions. 

Free Radicals: 

Free radicals Contain odd, number of electrons. In alkyl radicals have Central carbon is Sp^ 
hybridized and have planer structure. In the follows the order the stability of free radicals is given as 
below. 

Tri,phenyl methyl > Diphenyl methyl > Benzyl > Alkyl >Tertiary alkyl > Secondary alkyl > Primary 
alkyl free radicals. Free radicals are paramagnetic In nature. 

Car banes: 

These are neutral carbon intermediates and have two non-bonded electron in sextet. 
Electrons spins are paired in single state whereas in triplet state these are unpaired singlet carbon show 


Meso merle Effect 


EPtfrA tfp MCQi m CHnUftpy 


In Lin Saturated systems j* 5 1 

groups show r M or + a Electron ,he Erect™ releasing 

CN, -COOR,- NOj (t , for 8 '^ S *8(«-■ effect) ,g. _C 


—o. 


Cl ^ OH,~WH 2 e—NHHetc. 

attached by oxidizing agent whereas phlVjfs re^dMy'attach Nil '<> ber, *ene Is Jess readily 

the phenol has acidity. . y attach by these agents. Due to mesa meric effect 

Electro meric Effect: 

r r =N etc COm ^ UfldS naVt muFtl,,re bends effect is temporary generated such as C =0, C = 
■ ue 0 presence ofattackirrgreagentsin reaction mixture, 

>C=Ot-»| > C-0sC-O] 

SterFc hindrance: 

Due to large groups mechanical interference is produced, But All cleric tWt 
t ho reaction rate but general* bulky group Jecrease th,r, tto f reacton ' 

Hyperconjugation: 

°'"* Ctr ‘ >nS Cf in 3lM into ^ n-bond, More stable the 

compound . more the hypereonjugatiw structure. There is no hyperconjugative structure for methyl 
radicals fstability of different radicals Is as fDirowsr ^ 

TertiaryO hyperconjugative structure)» Secondary 16 hyperconjugative structures) > Primary 
[3 hyperconjugative structures} > Methyl [No hypereonjuga five structures}. 


Sp 2 - hybridization and trigonal-eecmetry whereas triplet carbenes show linear geometry and sp- 
hybridrization. Biradicals or bivalent free radicals are also known as triplet carbenes. 

Inductive Effect 

Through the chain of atoms the shift of electron is due to presence oT a polar covalent bond. 
Sometimes it is also known as transmission effect. Electron with drawing groups {e g. Cl} show -1 effect 
and electron, donating group {e.g- CHgJshew «■ I effect. 


The electron withdrawing inductive {- 1) effect of some atoms and groups given as follows, 

(CH 3 i 3 N > N0 2 s CN > F > COOH > Cl > Br > I > OCH 3 > OH > C fi H s 

The electron releasing inductive {+1) effect of some atoms and groups gi ven below 
[CH 3 } 3 C > {Ch 3 ) 2 C > C z H 5 >CH 3 > H 

&y increasing electro-negativity and dipole movement the inductive effect will be increased. 
Electron donating groups reduced the stability and decrease the ability as they inverse the 
negative charge on carboxylale ion {in case of carboxylic acids} , vice versa is true for electron with 
drawing groups. 


Resonance 

It is the theoretical representation of electronic structures 
of molecule for more resonance structure. 


of molecules. Higher the stabilitv 
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Electrophiles; 

These are positive charged and electron deficient compound. Electrophile are a iso Lewis acids. 

Following are examples of electrophiles. H h Ag, Br 2 , H 3 0 2 ,0 3 , NO* Br\ CL HiO, fiN* CjH^Arc^ BJ^ 
^CI 2j FeCI 3 , etc. 

Substitution Reaction 

In a compound It Is 3 replacement of an atom or group of atom without any structural change. 
In these reactions free radicals, nucleophiles or electrophiles are reactive intermediates. 

Addition Reactions 

In this reaction a single molecule is formed by combining of two molecules. These reactions 
rnay be Initiated by electrophiles and free radicals nucleophiles. 

Markownikoffs Rule 

In addition reactions of double bonds, doubre bond C -atom which has mare H-atoms then 
attacking reagent hydrogen will b& attached on that carbon atom. 

Elimination 

with loss of hydrogen halide there Is a formation of double bond, 

■somerlim 

These compounds have different structural but same molecular formula. They have different 

chemical and physical pr operties as well, _ _ 
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Isomers 


Stereoisomers 
[Differences in configuration) 


Structural Isomers 

(Difference In connectivity of bonds) 


Cis-trans isomers 


Optical isomers 


Isomerism can be broadly divided into following types: 

(a} Structural Isomers 

These are arise due to differences In structure of molecules of same molecular formula. 
Structural Isomers are also known as constitutional Isomers. 

OH 

I 

CH^CHiCHjCHjOH H 3 C-CH f CH-CHj 

These may be chain, position, functional, metamerism or ring chain isomerism. 

(I) Chain Isomerism 

Chain Isomerism arises due to difference In linkages in carbon chains. 

CH 3 

I 

CHaCH 2 CH 2 CH 2 CH3 H 3 C — C — CKj 

I 

ch 3 

(II) Position Isomerism 

In position isomer substitution occupied the different position. 

OH 

CHjCHjCHjOH HaC-AH-CH* 

(LIE) Functional Isomerism 

These are due to presence of different functional groups* 

CH 3 CHjOH CHgOCHj 

Ethyl alcohol Diethyl ether 

(M Metamerism 

in a same functlo nat group there Is a different arrangem ent of atoms 
CH 3 CH 2 COCH 2 CH 3 CHjCCCHjCNjCHj 

Di ethyl ketone Methyl propyl keta ne 

(v) Ring Chain Isomerism . 

■ * w “!i'”™ r ^°P mwd ^ , ^ s, ™^« lorm.dd u ,, otIle difference in llnkir.il 

Of Ci-rbon fllorPH - 


©IHffBrwTlQNAiSaEFfTlflCCttSAMlATIOtl ( wyiw.litltnTfii orai 


rtj r ^ CHFW |tTHY 

vni—t-rl==CHi - 


T 3 

Propene 


ff 2 C 



Cll a 


sm 


(vi)Tautomerism or Desmotropi; 

This Isomers have reversible Inter conversion 
0 

11 

"*3 


CHj 
Cyclopropane 


CHj-p-C ■—CH; 


OH 

f 

cn 3 —c— ch 2 

Acetone (ketoformj (End form) 

fn a- ydrogen containing aldehydes and ketones keto-enol tautomerlsm Is possible. It fs not 
pO'SSrble m bemopbenone [CgHjCOC^H 5 ) ai>d bemaldehyde [CgHjCHO], 

Stereo isom erls m m ay be optical or geom etriea I i n nature, 

[b| Stereoisomerism 

This compounds have different arrangement of atoms or groups in a space and have same 
. structural and molecular farm Ufa. 

||J Geometrical Isomerism 

I he substance that contain double bond show this type of isomerism and there Is a restriction 
in free rota iron of atoms or groups. Two si mifar groups are on same side in cis form and two similar 
groups are on opposite side fn trans form , Relevant to doubre bond or ring the Cis -trans configuration 
can be determined. 

Due differences in the configuration at one stereocentre compared to the second siereocentre cis - 
trans Isomerism are formed. 

H —C-—Cl ci— C— H 

II || 

H—C—Cl H — C— Cl 

Cis form of Z^ichloroethyienE Trans form of 2-Oich.loroEthyrene 

Trans Isomer has Hess dipole moment as compared to Cis Isomers. For example fumade add 
is trans-isomer* maleic add Is ds Isomer. 

EH) Optica I isomers 

In 1815, The physicist Jean- Baptist Blot was discovered the optical activity at the college de 
France. Optical isomer arise at single stereocentre that has different configuration. They have same 
m ofecular an d structural form u la 

And they rotate the plane polarized light to the same extent In different directions. 

In absence of a chiral carbon no enantiomers can exist* The compounds have plane and centre 
of symmetry and have at least one chiral carbon atom. Optical active compounds have mirror Image 
that a re not iuperl mposajjie, 

Chiral carbons Is asymmetric carbon to which four different groups or atoms are attached. Due to 
asymmetry In their molecuter structure molecule even without one chiral carbon can exhibit optlcaf 
activity 

2° - no* of optical Isomera 
ft = no* of asymmetrl c ca rbons. 

Enantiomers or antimeri or optical antipodes: 

Pairs of optically active Isom ers having non^uperfmposbfe Images are aiio called enantiomer* 
®"mEWUTJ0NAL5CIIHtlFIC ORGAN IHTlON iwifriiftflri 
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Oextorotatoy: 

The (somer that rotate the light to right side are called dextoratatory and represented by d-or 

M; 

LevorotatCfVi 

Those rotate to left side are levorotatory, and are represented by I - or (-)* 
dl mixture is also known as ± variety or a racemic modification. 

For the different compounds the passible numbers of isomers can be calculate as e lows, 
(a) Ur symmetrical Molecules 

No. of d and I isomers [a) * 2 n 
0 =NlO. Ol me so forms (m) 


Total no. of optical isomers [a + m} = 2 n 

Suppose if a compound contains 3 asymmetr ic carbon atoms. Then n « 3 

2 n » 2 3 * B =No. of d and I isomers (a) 

0= No. of meso forms (m) 

(4 + 0)s4 ^Total no. of optical isomers 
[b) Symmetrical Molecules with even Ctoms 

No. of d — and l - l&umere {a) ■ 

No. of meso forms [m) - 2'^ 2 “ ^ 

(a •» m] = Total no. of optical isomers 

Suppose a symmetrical compounds has two chiral carbon, then n = 2 . 
No. of d and I isomers (a) 2^ ^ = 2 


ji2/2-11 B 2° -1= No. of meso forms (m) 

(a + ml- 2 + 1 = 3 -Total no, of optical Isomers 
(cj Symmetrical Molecule with odd C-atoms 

No. of d a n d I Isomers la} “ 2^“ 1 ^ - 2^ 2 * 

, t , . Jn/2-1/2} 

No. of mesofortns (m) " 2 

Total no. of optical Isomers = [a + m) - 2^ ^ 


Suppose n = 3, then 

No. of meso forms (m) * 2^^ m Z ^ - 1 

[a + m) + 3 ♦ 1 “ 4 or 2 13 " 1 * = 2 2 - 4 -Total no. of optical Isomers 

Optical Isomers have different rate of reaction towards optically active reagents but w" 1 * 


physical properties. j 

Diastesofsom ere or di aster some r%‘ , 

This optical isomer arc not mirror Image of each other and they have different physical a” 

chemical properties. 


OpticaIFy active 

or another compound. ^ ,Somef F * **"B* to few rotatory of some compound 

Resolutions The process of rJ . " , 

Enantiomers: _ D dPmbi w» Into components is also known as resolution. 

Isomers that are minor imaaE t 

polarized light in different directionup* nanliomi?rs ' prolate light plane 

different physical or chemical pfrtnerriir r e * ent, Only in cfura medium enantiomers show 

u °penies. Enantiomers of lactic acid are ibowr 

' Miner 


Minor 



I actio ac«j 



Elhanol 

Achiral: no enantiomers 


Mirror 



Isopropyl chloride 

Quporirruposabie image; no enantiomer 
A racemic modiFicallan ft]: 

This are a mixture of equal parts t>f enantiomers. The rotation caused by one morecuie is 
Cancelled by the other moiecute a racemic modification fs optically inactive- One Isomer must he 
present In excess of other to represent the optica activity of (he compounds. 

Configuration 

On the basis of arrangement of its atoms It Is used to characteriie a stereocentre and to its struclure 
a specific isomer can also be finked. For example In case of sec-6uCyJ chloride, ft li needed to link W 
"- 1 ' form to structure one or two. 


Waden Invcnlcn: 


ohal saline organization fwyff-'wirW^-wi 
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h+npamcntal 


C 2 H e 


Cl 


c 2 h s 


III >,---■ Q(|it-i- 8 


H 


h 


iCI 


Chj 

to 


ch 3 

(IS) 


sec- Butyl chloride 

For the solution of this problem a specification of configuration was mad® as R (taun. rectus, f <ghtl or 
^ (Latins sinister, left}. After considering that lowest priority 1'igaod is away from Ui, from highest priority 
ligand* to lowest priority ligand the sequence of priorities oMgands Is clockwise it is designated asR, 
and if it is counterclockwise,, the configuration is S. Before assigning the priorities of ligands the 
following rules must be kept in mind. 

Rule i. To a chiral centre different atoms are attached, The highest priority are assigned to the group 
with highest atomic number. In case of isotopes, higher isotope will get priority. 


br 




i, 

9,17 and 9 b are the atomic number of H, F, Cl end 0r respectively. As H has lowest atomic number, it 
will stay away from viewer in deciding priority of other groups. The priority order of other groups will 

beBr>0>F. _ 1 ■ 

Rule 2, To chiral centre if the attached two carbon atoms are same, the priorities will be decided by 
comp arisen of the ato ms to each of these first atoms. 

’ *V\ H 

C V 

c, 

Br 

sec-Butyl bromide 

for example, in sec-butyl chloride to chiral carbon four atoms are attached two of them are C's, 

H and one &r, in CHi the second atoms are H,H r K and in CzH* t; H, K. C* s has orlorlw over CHi » s 
second C- atom In CjHs has higher atomic number than H In CH». The overall priority order will 1* '* 
follows: fcr > Cj.Ki> CHi > H. The conliguration of structure will he S. 


OINTEFNATIOMAL SaEHTIIlC ORGAMCATION lKi*n.ti(;.™|| fr 


W« 3 fuse only ff fl«, tlw 

bond is present. For exaniple, Amonftharhirai Triplicated is considered if double or triple 

has the highest priority of all. c ertlre 0 h * 3 hi B hesr atQfi ii = numbe r hence -OH group 


\ 

/ 


CHjOH 


■H 


Ohf 


Gfyceraldehyde 

“CHO or -CHiOH group has second highest priority. 


H 


H 


0=0 equal$ ' —c — 

I 

O 


O 

\ 

c 


Duplicated that groups have double, lienee the 0, 0, H of -CUD takes priority oyer (he 0, H f Hoi- 
CHiOH. The complete priority order In case orglyceraidhyde is then: “DH>-CHO >-OH 2 0H>H r 

OiattEiwners 

They have more than one chiral cenlne that are not a mirror image of each other are also known as 
Diasteromers. They have different physical properties and same chemical properties 

Mirror 


CjM a 


C^H- 



j 



I 

— I_l 





oh6 



GJ- 


M- 


.1 


'H 


■CI 


S 

one 


Mot iuperlmoMbltf 
Errndtlowar* 


J| ^fnn ATJDr4Ar _ oftCAiNUAnoN ligtf vs) 
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Me SO Compcund 

They contain chiral Mfltfe and have supen 
centers. 

lV1irrc?f 


tJHRWIWTAL COh' CrPTSAMPj 

" jmpo^tle mirror image* though chiral 



c i M e 









HiCj 



) 

:: 




■H 

iCI 




S-M pi*rfc|Th*3-^«tpi# 

compound 

C t H f 


\ 


H-*C-■ 

1 

—Cl 



| 




Achiral 





Conformation 

Th e specidl arra n gemeru of a Lomi/g 'Oups <0 F mol ecu les arl se s d ue to restricted rotation about 
a imgle b0ftd if called conformation. 

On C-aloms the presence of bulky group restricts-the free rotation about a single bond. The heavy bully 
groups can completely stop free rotation. In eclipsed form in band pairs of two central carbons atoms 
are very close to- each other. This farm has highest energy and thus least stable confirmation form,' 
Whereas In Staggered form the bond pairs of two central C-atoms are as Far away frpm each Other as 
possible. This form is of lowest energy and most stabre. Gauche or skew forms are Infinite number of 
possible natation of one atom with respect toother. 


4, 


5, 


6 . 


H 


H 




Gauche or dee* confirmed™: Is Imermedlete In cner, v b 8 t* se „ eclipsed end »mured toriM.™ 
ensle Ihreuth which one methyl ijroup I. rowed while ta.pl,,, the e,h. r fb* d „ dlh . dra l end* 

Of J rt git 1 Of It T9l ri- 

'multiple choice questions 

Is in ne o-ptntane h ow many ternary carbon atoms are present 
(a) 1 lb) j 


7, 


a. 


9. 


10 , 


Uc 


1?, 


( C > 4 


Id) 0 


BlMTEHHATIOHAL^CIIhTirrCOftGAhrMTiPN < ww* iifltntriV nr^ 


™ M rrn-j Arm h»r Di m CHf iw isj wr 

tA/ith s characters the stability wji|_ 

increase, 
fa} No change 
(c) Decreases 


with increase in s character as the bond energy 


(b) Increases 

_ . „ Id} None of these 

From following statements which one Isrolnlenbrt resonance? 

(a) H '^creases reactivity of molecule 

(b) Jt decreases reactivity of molecule 

fcl 11 i ncreases sta h iJity of moleciifes 
Id) It Feads to similar type of bond? 

Ip inductive effect which one electrons arc not involved ? 

(a) rc-eJectrons (b) n-efectrons 

W Id) Both 

There is a complete transfer of electronic effect 

fa) 7i*electrons [bj a-electrons 

{c) Both [d) Outermost electrons 

Arrange following on the order Of leaving group ability 

(a] - DAC >-0Me>-O5Q 2 Me>-OSD 2 CF 3 

(b] - 0502 ^3 * - 0502 M e ,_ DM e>- OAC 

(C) - OSDj CF 3 > - 0S0 2 Me > - OAC > OMe 

Id) — 0S0 2 CF 3 »- OAC > - 05Qj Me >— OMe 

In singlet state of carbine the carbon atom has folfowing hybrid state 

z 

(a) Sp -hybridized (b) Sp-hybridized 

(c] 5p—hybrid izetf (d) .None of these 

The Fialogenated total products from which ethane can form are 
fe) 1 {b) 16 

(cj A [dj 7 

Which of the following is a cu mutated diene that have a double bond In succession 
(a) Aflyienc (fa) Aliene 

(c) 1,3'butadiene (d) None 

Geometrical isomerism is present in which af the following substance ? 
fa) Fropene fbj l-Phenyl propen e 

(e) l'butene {d) None 

lo alkene the least number of carbon atom is present to exhibit isomerism Is 
(a) 4 fb) 5 

{=) 3 , Id) E 

Which of the following compound will not be optically active 
ON H 

i r 

la) CH a —CH lb) C—CHj 

I f 

Cl OH 
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u. 


FUN 


Br 

I 

[e) CH 3 — C—Q 
1 


I^M F h|TJkL iii.^ 5T 

[d] Hone of toes* 


13, which of the following stability order 


or nrboolum Ions C 6 H 5 CHj {!). CH a CHj (1), ICKaljCK 


15. 


It- 


17. 


IB. 


19. 


2d. 


IjUCMjIjCI*] 

W 1> 3 >3» 2 » 4>3i ! 1 

( C ) 1>2>3>4 « 

0tartaric add optically active Is given name on the ba$i$ ot 

(a) pH in the ore ank solvent 

(b) Optl cal rot ation d e rfved fro m D ^+1 glucose 

[e j Optical rotation derived from D 1+] glycof aldehyde 
id) Mono of these 

which of the following Li the carbogen mature 

( a ) CandN M CCahdCO^ 

(c) Oj and COj W COjandalr 

For following compounds select the correct order of boiling points for same chain length 
Carboxylic acid [IK Alcohol 12), Aldehydes 1,3) 

[a) 1>2>3 M 

[cj 2 > 3 > 1 WJ 

How many isomer possible for pentane 
la) 2 * W 

(c) 4 Wl- 

The difference in geometrical isomers is due to 
[a] Position of atoms lb) 

(£] Arrangement of atoms Id) 

in which of the form the Lactic acid will exist 
(a) LTsomer lb] 

{4 Ohmlartwre Wl 


1>2>\ 

1>1^3 

3 

5 

Functional group 
None of these 


D-isomer 

Optically Inactive compound 


Entfomers have 

|s) Superimposible mirror Image 
[,b] Moo-super impossible mirror Image 
(t) Centre Of symmetry 
fjd) Axis of symmetry 


2i. The following compound Is 



DINtl *NATK>Ntt WftniHC ORGAMlIATLOW [■wjWw.l^r^ntirK .m-al 


12. 


13. 


25. 


26 . 


27, 


2S, 


f cHE Mistar 

(a) Alkanes . . 

. , *. , lb] Isomers 

l d ) None at these 

Whieh type of isomerism ,s exhibit in the following compound? 

/, 

\ 

Ch- 

/ \ 


HiC- 


'HC 


CHj 


-CHn 


HaC —C 


CM, 


I 

/ 

r 

\ 


CM, 


CM,-CNs 


HjC 

(a| Not isomers (b} Geometrical isomerhm 

(c) Positional Isomerism (d} Functional & Onj pv iioiucmm 

The following CDrripuund's lus which type of Bhe liunieiiim 

H H 

\ / 


HjC 


\ 

< 

/ 


/ 

X 


H" 


-It 


(a) Not Isomers 
U) Positional Jsomensm 


lb] 

Id) 


H M 

Geometrical isomerism 
Functional groups isomerism 


24, Wh Ich, type of isomeri sm is pres cnted i n the following compou 1 1 ds 


/ 

\ 

I 

/ 


CH, 


II^C- 


-OH 


\ 


OCH. 


■CM, 


/ 

HjC Hy(C 

(a) Mot isomers [b] Geometrical isomerism 

(c) Positional isomerism (d) Functional groups isomerism 

Which of the following statement is false For organic compound? 

(a] Mast common smells are caused by organic molecules 

lb | Orga nic chemistry is the study of carbon conta i n I ng com po u nds 

lc) Organic compounds are present in living organisms 

(d] Organ lc com pounds a re used in m any I n dust rics 

Which of the following atom is presented In the Chiral coot re ? 

(a] C , - !&) S< 

lc) N !<*) Ail 

Which of those could be a chiral centre, Carbocation (A] and carbon radical (U) both are sp 2 
hybridized. 

(a) only A W on ^ b 

|c| both car bo W both can not be 

In determining configuration of a compound whaijs priority order of alkyl groups? 
la) 3.a>2 ® > 1 a >CH» ( h ^ 

(c) as>2fielv>CHi 


<CMj 
< 2 v > 1» > CH, 
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29* 


30. 


31* 


32. 


33* 


34. 


35. 


35 


37* 


3H. 


39. 


40. 


fnrinfthKff™ * wriMrn * IN CHiWjslBl 

tn enantiomer racemization can occur only if? n^-Jiirtui 

la) Physical change occurs 04 telbr»lln 8 ofb°^ p«u» 

(d Breaking of bo nd occurs «) Temperature AW occu n 

The change of erythroto a stereoisomer always occurs due to 
(a) Cha nge s in conf igurat ion at one chiral C 
lb} Changes in configuration at achiral C 

[c] Chemical changes 

(d) Physical changes 

D horn er Is referring relative to? 

(a) Sign of rotation towards right ( b J Configuration 

(c) Confirmation M MvterildeMe 

Thecompound ha*thefollo^liflg configuration? 


u 

\ 

/ 


ch 2 o h 


-H 


OH 


G1 yco r pi dehyd u 


M 

M 


5 

none 


M R 
(c) Achiral 
On vp3 hybridization 

(a) All ^orbitals are Involved lb) 

(cl one p orbital is i n volvcd l d ] 

Geometry or simple molecule having sp3 hybrid orbttal Is 
{a) Triangular t Tetrahedral 

(c) Square planner (d) 

PL bonds are produced by overlapping of 
(a) Un-hybrid orbitals . M 

(t) Hybrid and UP hybrid orbitals (d} 


One s and 3 p-orbitals are Involved 
four p-orbilals are Involved 


Linear 

Hybrid orbitals 
atomic orbital and hybrid orbital 


41 


42 . 


According to VESi’FT Model the geometry of molecule having 5 bond pair In outer most shell 
will be 

(a) Triangular W Square planner 

(cj Trigonal Wpyramldal (d) Octahedral 

Molecular orbital which have higher energy than atomic orbitals Is called 
(a) bonding molecular orbital (b) An tibonding molecular orbital 

|cj Hybrid orbital Id} 

Unpaired electron In a molecule gives . 

(a) Ferromagnetic (b) 

(t} Diamagnetism (d) 


Super atomic orbital 
. character, 
Paramagnetic 
both a & b 


Which molecule has a linear arf angement of all component atoms? 

(a) Cl 14 (t»Ml2G 

(c) CQ2 (dj NH3 (e)0F3 

Which of the following species Is planar? 

(□) NH3 (b}H30* 

(t) 5032' (dl NOJ. 


p !N , ( hisiat utt nal seir n riF ic uncvwiirti lum * ww 'nosjiJQLWtl 


43. 


44. 


45. 


45. 


47. 


4a. 


49. 

50. 

51 . 

52. 

53. 


rnwerms »wa Mrq« rN cutMis-mv 
A neutral molecule haviriE th# ua ■ 

What is the hybridization of A? ° rmula has 1x0 unbared pair of electrons on A- 

W sp ri,i , 

Sri 

A x {pf) bond is the result of the 

{a} overlap or twos orbitals. 

(b) overlap of an s a nd a p orbrt al. 

(c) overlap of two p orbitals along their axes. 

| dJ sidewise Overlap of two pa rallel p orbItaIs. 

A triple bond contains._sigma bond[s) and_pi bond(s) 

WO. 3 |b|3,0 

< c l 3 - 1 (d) 1 .1 

Among the following, ifoe linear molecule is 

(a) C02 (b| N02 

( C ) S02 (d|CI02 

Two optical Isomers are formed from carbon atoms to create bond 

(a) 4 atoms (h| 2 atoms 

|c) 1 atom {dj 3- atoms 

There Is a difference In effect of optical Corner on 

(a) heat |b} temperature 

(c) polar lied J ight (d) p ressure 

Types of stereoisomerism are optical Isomerism and 

{a) cis-Isomerism [b| Era ns isomerism 

it) ds-trans Isomerism [dl all of th e m 1 

Compounds which have different arrangements of atoms In space white having same atoms 
bonded to each other are said to have 

{b) functional group isomerism 
(d) stereoisomerism 


(a) position Isomerism 

{ef chain Isomerism 

Types of structural Isomer ism arc 

(a) position Isomerism 

<c) chain isomerism 


tb] fund Iona I group isomerism 
fdj all of them 

Compounds which have same molecular formula but difFerent structural formula is called 
(a) structural homor lb) molecular Isomer 

(c) optical Isomer Id) position isomer 

If different functional groups arc present It Fs termed as 


(a) position Isomerism 
(c) chain Isomerism 
A group that 
(a) Elronstcd add 
(c) Lewis acid 


(h) functional group Isomerism 
(d) ail of them 

can donate an electron 

(b) Dmnstcd base 
(d) Lewis base 


pair 


Is 


Which one of most addle among the Following 
(a) Propvnok add |b| Pmpsnoic aetd 

(c) I'm pa note Mid ld| none ot them 
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54. 


55. 


55. 


57, 


5B 


59. 


60. 


61 


62. 


63, 


64. 


65, 


66 , 


67. 


Hendersen 


fUNUAMENTM CpKClPIS AHD M C^£lN_CJ16MiU^ 
Hasselbalch equat ! n ' s 


represented 


by 


(b) 

the 

lb) 


electron cloud? 

Effect 


pKa*pKb=14 
(d) both 3 and c 

ease of distortion of. the 
Inductive 
(d) PdariLability 

occurs as a result of electronegativity differences? 
(bj Inductive Effect 

{d] None of the above 
which of the following; involves the actual movement of electrons through a pie-bond 
System? 

(a} Field effect (b) Inductive Effect 

lc) Resonance effect (d) None of the above 

The move merit of electrons through a conjugated system allows for charges to be dispersed 
over several atoms. This phenomenon is 


(a) Ka=[A][H+)/[HA] 

(c) p Ka=p H+Jog [ H A}/( A- ] 

Which of the following 
fa) Field effect 
(c) Resonance effect 
Which of the following 
(a) Field effect 
(cl Resonance effect 


66 . 


(a) Localisation 

(c) Polarization 
Which of 
(a) Field effect 
[c] Resonance effect 


Which of 

fa) esters 
(c) alcohols 
Which of 
(a) phenyl 
(c) amines 
Which of 

(a) amides 
(cj ketones 


electron withdrawing groups? 


electron donating group? 


(b) Delocalization 
(d) Depolarization 

the following is ' less influenced by distance? 
[b] Inductive Effect 

(d) both a and e * 

the following is a carbonyl based group? 

(bfnitro- 
(d| ethers 

the following shows 
(b (ethers 
(d) alkyl groups 
the following shows 

(blasters 
(d) amines 

Sigm5-bonding electrons, especially those from C-H bonds can be donated in a process known 
ai * 

(a} conjugation (b) Hyperconjugation 

(c) polarization (d) depolarization 

Which of the following has neutral pKa value? 

(a) Water (b) Ether 

t c ) Amide (d) Ail of the above 

Amongst the following, the most basic compound is 
la) Benzylamine (b) Aniline 

(e) Acetanilide fd) p-nittoaniline' 

Hyperconjugation involves overlap of the overlap O r rt£ . fo] | ow; • 

l») o-« |b) o-p 6 . ‘ 

W P-P Id) n-tt ‘ 

Among the following, the molecule with the highest dipole 

~ ^ 1 (hi CHiClj 

(d) CCJ 


69 


70 


7L 


72, 


73. 


74. 


75 


(a) 

(cl 


CHjCI 

CHCIi 


^mentis 
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76 


77 


Which statement or statem^iTT- 

dichloropentane is/are true? ° n,:€rriin 6 P*, 3S)-2,3-dFchlaropentane and (2R, 3R)-2,3- 
I. They have the same melting point. 

If. They have the same density. 

« " Si in 

Which is a meso compound? 

Id (!R 4«! 2*4 Dih f0m0blitanE W »*«•*»«» 

■ Whleh of ,he« i« b T ? nS , (d| -^-Dibromopentpne 

opt ical rotation' * CQmpar3tl '' ely tetor effecting the magnitude of specific 

(a) Concentration of the substance of interest, 
fb) Purity of the sample. 

(c) Temperature of the measurement, 
fd) Length of the sampJe tube. 

Enantiomers are; 

j a) molecules t ha t have a mirror image, 

(b J mo leoiles tha t h ave at least one ste repge ri ic center* 

(c) non-superposable molecules. 

(dj non-superposabfe moiccules that are mirror images of each other 
Which of the following H NOT true of enantiomers? They have the same- 
la) boiling point: [bjmelting point. 

(c) , specific rotation. fd]chemical reactivity toward achiral reagents* 

Which of the following is true of any {Sj-enantiomer? 

fa) ft rotate s pi an e-pg I ariz ed I ight to t he r ight. 

(b) It rotates plane-polarized light to the left. 

fcj It is a racemic for m. ■ ■ 

(d] It Js the mirror image of the correspondng (R)-enantlomer. 

How many chiral stereoisomers can be drawn for CH3CHFCHFCH(CH3)2 

k! 1 (b) 2 

« 3 (d) 4 

According to Cahn-tngold-Prelog Rules for geometrical homers following compounds 

K 1 - 

H 3 c ch 3 

5 ) Z-isomer (b)E*isomer (c)Cis-itomer fdJNone of these 
'Which substrate shows Swi mechanism; 

l-chroro^-cyclohexena IbJl-chloro-J-jcydohexene 

f c ) Both a & b (djNpne of the above 

^ E2 are the representation of the -- 

a ) a-elimination fb) y-eiinn matron 

(d) ^'elimination fd) Both a & b 
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in.iwimiir* QiBttL- 

, ~ mechanism 

14, Hmflcro-2,2-difloro ethane is reacted in *'■ "^S^goftfie abev e 
a) El (b) E2 (c) E1CB td ' 


1 + 

6- 

11 . 

ie, 

21 . 

26 . 

31, 

36- 

41. 

46. 

51. 

56. 

6L 

66 . 

?L 

76. 


d 

c 

a 

a 


2 . 

7+ 

12 . 

17, 


b 

a 

b 

b 

G 


3. 

8, 

13. 

18 . 

23. 


a 

c 

c 

& 

d 


answ^ 

4, 
3, 
14. 
19. 
24 


b 

b 

b 

c 

d 


5. 

10 , 

IS, 

20 . 

25. 


3 

b 

c 

b 

a 


dL 

27. 

d 

26 - 

a. 

29. 

. c. 

30. ■ 

a. 

d. 

32. 

d. 

33. * 

b. 

34. 

b. 

35- 

a. 

c. 

37- 

b. 

38. 

b. 

39. 

Cp 

40- 

d. 

d. 

42. 

d. 

43- 

d. 

44. ■ 

a. 

45. 

a. 

c. 

47. 

c. 

43- 

d. 

49. 

d. 

50- 

a. 

b. 

52- 

d. 


a. 

54. 

C- 

55. 

d. 

b. 

57. 

c. 

58, 

b. 

59, 

c. 

60. 

a. 

a. 

62, 

d. 1 

63- 

b. 

64. 

d. 

65. 

a. 

b 

67. 

a 

63. 

a 

69, 

d 

70. 

c 

d 

72. 

c 

73. 

d 

74, 

d 

75. 

a 

3 

77. 

c 

78, 

c 
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- 26 - aliphatic hydkocah60 ns 


T, " Se ar ' 0rBJ "' C rame ° U,1Ji af ^ Wrog.n. H/d.-oc unions cn be sHiph,^ 
Alipfiatichydrocartionyicaft be classify into saturated and dissauj rated hydrocarbons. 

Saturated y racarbons: alkanes are the ..ample or saturated hydrocarbon. They have a general 
formula t|i H 2n+2- 

UnwturatMlhydrocarbons: altenesandalkynesareunsaturaiedMroarborii Aikenes haw a general 
formula C ft H 2f1 and affcynes are represented by general formula C n H 2fl _ 2 . Alkenes are also tailed 
olefins and oily products are form from lower alkenes. 

Komofogues: This compounds differ by a — CHj group from each other. This series is tailed as 
homologous series. 

functional group: An atom or group of atoms responsible for the physical and cherries I properties of 
p compound is also known as functional group. 

Alkanes are also called paraffins, prepared By using f olio wing met hods aJkenes tan be prepared. 

(aj Sabatier and Sendem'i Reaction Catalytic hydrogenation 

It is the addition pf H j to double/ triple bond in the presence of Nl at 200. 

Ni 

CHa—CH=CH 2 + H 2 -—* R—Chb'—CHs] 

Aikene 200*C Alkane 

Ni J ^ 

CHi =C + hb -> CH,— CHj— CHj 

Aityne 200—3HPC /rkane 

[hj Reduction of alkyl halides 


With nascent hydrogen the reduction of afkyl Halides Fs carried out. 

CH3I + 2H --> CH 4 + Hf 

The reactivity order of alkyl haiides is as follows. 

1 Alkyl Iodides > Aiky! bromides > Alkyl chlorides > Alfcyf fluorides. 

The reduction of primary alkyl halides is easier than secondary and that of secondary than 

tertiary, 

(cj Hydrolysis of Carbides , . . . 

■ Frcm aluminum or beryllium carbide by addition of water methane can also be obtained. 

3CW*+4Ar{OH) 3 


-+ CH 4 e2Be|DH)2 

CH 4 + 


OH 

Bt 


AI 4 C 3 + 12 H 2 0 

Be 2 C + 4H 2 0- 

[dj GrFgnard Reagent 

C 2 H s MgBr+ HOH 

(•) Wurta Reaction 

:CH,l + 3Na-^™,-CH 3 *JNiF 

in Frankland fleactFon tf ln Wil m reaction. 

I" thl, method Znl S 

ZCH 3 l + Zn —^ 
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(g) Decarboxylation ,, , T 

In presence of sods lime jNaOH + CaO) Sodium salts- o a 

C 2 H 5 COOKa frNaOH - ^ » C 2 H 6 + NazC ° 3 

(h) Kofbe 1 ! Synthesis 


acids can undergo decarboxylation. 


lectrodes Sodium or potassium salt of carboxylic 


Under high current density using platinum c 
acid is electrolyzed to yield alkane. 

. JRCOOK + JHjO-♦SR+2CO I + fl2 + l(OH 

Kolbe's synthesis can be used for generation of methane 

li) Wolf Krshner's Reduction ,u ji(te It is a reduction of aldehydes or ketones 

In p resen ce of sod ium exthosi de or any other al ka l n 

, Catalyst with hydrozone at ISO —SOQ^C. 


c 2 h 5 chq + h 2 n ■ NHj — 
CH 3 CHjCH 3 + M2 EtOMa 


—HjO 


C 2 H S CHN‘ NH I 


U) Clem men sen's Reduction 

Reduction of aldehydes or ketones (moie easily reduced) with Zn — Hg and concentrated 


-+ ch 3 ch 2 ch 3 *■ h 2 o 


hydrochloric add. 

, CHjCOCHj + 4H 

[k) Heating with Excess cone. HI 

In presence of red P at 150 —100°C under presence aldehydes, ketones, alcohols, and fatty adds 
heated With excess of cone, HI to yield alkanes. 

P 


CH 3 OH + 2 HI 


■* ch 3 + h 2 q + i 2 


IMP C 
? 

HCHO + 4HI -* CHa +H5O + 2Ej 

ISCPC 3 1 1 

p 

CH 3 COCH 3 + 4HI CH 3 CH 2 CH 3 * H 2 0 + 2I 2 

CH 3 COOH + 6 HI CKjCKj + IrtjO.^ 

Properties of Mkanes 

Alkanes are insoluble In water and n is lighter than water. in nonpar solvents like ether, 
benzene, hexane etc alkanes are soluble. Normal alkanes having even number of C^ton and It can 

showed slightly higher melting point than the next odd C-atcm containing homologue and this U due 
to the close packing of molecules. 

Chemical Properties 
(a) Halogenation 

in presenee of sunlight halogenations can t a w _ . 5ftn 

la ne in dark. ^ does not show any reason 


with metane in dark- 


CH 4 + Br 2 - 


U.V 


Reactivity order 


light 


c H 3 Br + HBr 


F > Cl > Sr > | 


OiMTEftNAHONAL SCIENTIFIC QRGAHBAtlOfc | 


-> ch 3 chch z so 3 h + h 2 o 


_ - - ^^^ljg*kjQ?!CEPTSANt> MCQi IN CHCMKtwy 

Ternary C > Secondary c > ovr Z ~ 

jlj] Sulphonation PnmaryO methane 

Alkanes reacts with oleum at 400°. 

CH 3 CH 2 CH 3 + HjSQ 4 ^ 

Reactivity order 

3 5 H>2 B H>rH 

( C ) Nitration 

It is tarried out by heuting vapours or alkane and nitric acid at 400 ■ 500*C. 

- u A 400—SOD 5 C 

CH 4+ ho —N0 2 - > CH a N0 2 + H 2 0 

Reactivity order 

3° H > 2 5 H > V H 

During nitration reaction higher alkane undergoes cleavage to yield a mixture of nitrated 
products, 

(d) Oxidation 

In presence or sufficient osygen/air alkanes burn smooth to C0 2 and H 2 0. 

CH 4 + 20 a -♦ COj + 2H 2 0 

in absence of sufficient oxygen/air alkanes form CO and carbon black, 

- 2CN 4 + 30 2 -> 2C0*4H 2 0 

CH 4 +0 2 -f C + 2H 2 0 


(ch 3 ) 3 CH +10] 


KMnO, 


^ (CH 3 ) 3 coh 


In the presence of oxidizing agents Tertiary alkanes easily oxidized to alcohols while other are resistant, 

Cu-tube 

CH 4 + IO] — —-—-—* H 2 C=0 formaldehyde 
200°C at 100 atm 

Oxidation ol straight chain alkanes is mare easFer than branched chain alkanes . 

(t) Aroma ti sat ion 


(f) Isomer Isa tic n 



Aia 


ch 3 


ch 3 (ch 2 ) 3 ch 3 —* ch 3 ^ch -^ch 2 -ch 3 

n-pentano HC< Iso-pentane 

{!] Cracking 

Branched chain alkanes can be easily cracked In comparison to straIght chain alkanes. 
til Alkyl at I on 

Alkylation of branched chain alkanes are easier than straight chain alkanes. 
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fUWD AMEHT AL CONCEPTS AMD MCOt IH CHEMISTRY 

OH 3 

| Cone, H 2 SO 4 

C 2 H 5 — C— H + CH 2 =C — C 2 %- * 

I I 

ch 3 c 2 h 5 

CH 3 

I 

c 2 H 5 — c—ch 2 ~c—o 2 h 5 

I f 

CH 3 C 2 H 5 

Liquefied petroleum gas (LPG) used for domestic and industrial purposes ts mixture of n- 
butane and Isobuane, containing some fraction of propane. 

AIKENES 


Preparation 

(a} Dehydration of Alcohols 


ch 3 ch 2 qh 


Cone- HjSO^j 

-► CHj=^CHj + HjO 

17FC 


In the dehydration of alcohol phosphoric acid alumina or phosphorous pentaoxlde may also 
be used as dehydrating agents. 

Saytzeff's Rule 

The hydrogen atoms will be removed from that carbon which have lesser number of hydrogen 


atoms * 


ai ? o 3 

CH 3 CH 2 CHtH 3 -■+ CHjCH—CHCH 3 +CH3CH 2 CH=CN2 

| Heat {Major product) {Minor product) 

OH 

|b) Partial Reduction of AI kynes 

It is done in the presence of Lindlar's catalyst {Pd poisoned by BaSO^and quinine]. 


Pd—-^BsSO^ 

CHaCH,—C—CH+H 2 - —-—* CH 3 CH 2 CH=CH 

3 *• Quinoline 


Electrolysis Decarboxylation 
-—->-——> 


ch 2 

|| + 2C0 2 

ch 2 


(c) Kolbe's Synthesis 

CHjCOGNa 

CH z COONa 
{d) Oehydrohalogenatlon 

Dehydrohaloge nation of alkyl halides with alcoholic KQH olecfins can be prepared- 

Alcohalic 

CH 3 CH 2 CH 2 I ---> CH 3 CH =CH 2 + Kl t H 2 0 

(e) Dehalogenation of Vicinal Dihalides 

In the presence of tn dust, suspended in ethanol de halogen a (ion of vicinal dihalides. 


©JNT£RMATlOMt £ClCNTlFICORGANIZA.TJQN {www.iw:lgfitiflc ore) 



CH 3 CH 2 CH; tZn _!^ , 

| | H &a r CH 3 Cht 2-CH 2+ Zn&r 2 

Br Sr 


CH 3 CH 2 CH 3 ^ CHjCH =CH 2 + CHj =CHj ♦ CH 4 


PfOpffrtics 

These are water insoluble oolarui^ n ». t 

i n< ,*y 6 er or air. The branehln S In chains lower the^n.^T r" ai ''. wi,h ' un " r,oul,lims ">d «!*>*■ 
,hc boiling point rises 20 -30P E . He vans - i50mer ha^ 0 wbn7 “ ^'° Ch,in 

because cis isomer has higher polaritv and due .™„ h b ' n8 p0 "“ *>«"(»"»«> to cis- isomer 
Chemical Reactions of Alkencs 1 ^ ^ 

jA) Substitution Reactions 

t^rnperatule &UbStltl/llCin unde ngoes ^ree radical reaction and this reactions occur at high 


- CH Z —CHCH 3 HBr 2 CB 2 =CHCH 2 Br+HBr 

(B) Polymerization 

nCH z =CH 2 --x |CHj —CH 2 )n — 

\Q Isomerisation 

, Isomerisation occurs due migration tjf — CH 3 groups or shifting of double bond towards 
centre of the carbon chain. In isomerisation catalysts are Al0 3 ( 5 D 0 —700*Q or Al 2 ( 504 ) 3 , f200_ 

30 'crc). 

Aikene can also undergo dlmerslatior^ 

{D) Addition Reactions 
{a] Catalytic Hydrogenation 

^ ^ NE 
CH 2 ~CH 2 + H 2 --* CHj—CH 3 

V (b| Halogenation ' 


CN 2 — CH 2 +Br 2 -> feCHj—CH 2 Br 

Reactivity Order . 8 

F>G>0r>l 

From the above reaction The detection of double In substance ts carried. Br solution In CCI 4 

llr ^i while colourless vfclnal dihallde Is formed, If double Is present. 

(c) Hydrogen Halides Addition 

CH 2 —CH —CH 3 f HBr-> CH 3 — CH— CH 3 


Activity o r d er 

M HI >MBr> HCI > HE 3 

^ownlkoff'sRult ' 

The carbon atom which-have the lesser number of hydrogen atoms halogen will attack to tl 
atom, 
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11 pj r,a Mt wm QO g CE 

In peroxides Anil Markowiltoff* ruJe tf folk} * edj 


id] Addition of Hypohafous Acid 

Markownikoff s rule is followed- 
CHjCH =CH2 + HQCI 


CHaCH—CH 3 

i f 

Cl CM 


ch 3 CH 2 — o—so 3 h 


(«] Addition of H^SOfl 

CH Z =CH 3 -=H2S0 4 
ff) Hydroboraiion 

3 ch 2 =ch 2 *bh 3 —* (ch 3 ch 3 > 3 e 

“ “IL oxidation prodootsana formed under different «"»"» 

Cold KMn0 4 

CH 2 — CH 2 + H 2 0 + 0 -* C ^ 2 

OH OH 

HOtKMfi0 4 

CH 2 -CH 2 * [01 --- ™ 3 -cooh + co 2 * h 2 o 

AgataOO'C lc u -CH_CHa 

2CH2-CH^CH 3+ Oj --* y ^ 

o 

CHj-CHj-CH^CHi CH 2 =CH-CHjCHO*H20 . ' 

CHj—CH—CH —CH 3 + CM3COOOH-» CH 3 —CH ^CH_CH 3 

o 

CH 3 — CH=CH 2 +Hj0 2 - 


+ CH 3 —-“ CHj + H 2 D2 


h 3 o 


CHjCK—CHCHj * O 3 —rj—► KH 3 CHO * ?riO + CO; 


CM z =CH 2 + 30 2 
(h) carboniutlon 


Heat 


2fl 

+ 2H 2 O + 2C0 a 


HCO[CO ] 4 


CH, =CH? + CO + H 2 —- —* 

37 * 17(rc P 200alm 

CWjCHjCHO CHjCHjCHjOM 

it) Addition of nluosyt chloride or bromide 

CH 1 =CH J + NOflr --+ CH—CH 2 

J I 

B r no 

^l^f-nriflriONAt KlfcHtJflC ORCUfjlZ*TIQN t wfrw 


FUNCiflMfMfli ^nwrF JTS^lVD MCOiJJW CHfM JSTBV 

AJkenenes are isomeric with Cycloalkanes or tycfoparaffins, £tbyJene is produced by 
disintegration of cells rn fruit ripening processes. It is aiso used as artificial ripening agent. Ethylene 
produces anesthesia on Inhalation. 

Oetectfon end Location of Double Send 
[]) &y Bromine Water Test 

The red color of bromine in CCI 4 disappears If a compound has a double bond. 
fJIJ By Backer's Reagent Test 

The purple color of 1S4 aJJcaJine KMn0 4 solution converted into brown color, 
gy otortofysfs the double bond location can be identified and oxidation with hot cone. KMnOj. And at 
(joubJe bond the splitting of compound can a Iso be occurredand from that identification of products 
deuble bon d position can be focated. 

{,'] Oxidation with Hot Cone. KMnG 4 

CHa H 

I 1 (0) 

CH 3 CH 2 C=C— CH 3 — > CH 3 CT 2 C=0. CHjCOOH- 




i 

ch 3 

Ketone 


Carboyeiic acid 


(rrj Otonolyris 


CHjCH =C— CH 3 

I 

CH a 


(i}0 2 


O 

it 


h rW ^3CHO* CH 3 — C-CHj 
n 2 u/m A | dflhyrfe Kefflfie 


In conjugated dienes 1,2 adduct is formed 35 major product at lower temperatures and 1,4 
2 dulc a major p ro duct a r higher tempera tu re. 

CH 2 =CH —CH —CH 2 + HBr-s 

Br Br 

i 1 

^l=CH —CH—CHj + CH 3 «-CH —CHCH 2 
[l r 2*AdduCtj (1,4-Adductf 

Dfenw undergo poJymerJiatfoft In the presence of peroxide. 

Peroxide 

Oi 2 =-CH —CH -^CHg - * 

1,3-Butadfene 

f-«i —CH=CH — CH 2 — )„ 

Poiybata diene 

^Ikynej 

Alkynes contain at least one carbon carbon triple bond and are isomeric with dienes, 

Due to overlapping of two sp hybrid orbptafs a o _ bond Is formed and the ?t~bond Is formed 
to overlapping of two 2 p orbitals from the two adjacent carbon atoms. 

The hydrogen attached to triple bond h acidic In nature, 

Oddity Order; 

Affcyne > AJkene > AJkane 
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FUNDAMENTAL CONCEPTS AND MCO* IN CHfMI^IgY 


Preparation 
(a) Dehalogenation 
Cl Cl 

F I 


H —C —C —H + 2 =n A>co>1ol > h=C—H + 2ZnBr 2 


f I 

□ a 

fb) Dehydroha loficnation 

Cl CP 

! I 


a 


Air ICHM I NaNHy 

h— c-c —h h 2 c=c—h-=+ hc=ch 

II 

a a ^ 

ic) Part!at Oxidation of CH4 ^ 

isoo^c ■ J -' ^ 

6CH^ + O z -—* 2C 2 H 2 + 2CO + 10 H 2 

{dj Synthesis 

„„ u EJecronfcarc 
zc+h 2 —-» C 2 H 2 

tej Kolbe's Electrolysis 


CHCOOK 


CHCOCK 

(fj From Calcium Carbide 

CaC 2 + 2H 2 0 -4 HC=sCH + Ca(OH) 2 

(g} From Iodoform 

2CH 2 I + 6Ag-4 CH =CH + GAgl 

(h) From alkylation of Acctylides 

HC=CNa + C 2 H 5 6r--► KC==C — C 2 H S + NaBr 

Properties 
Chemical Properties 

(a) Addition of Halogens 

CHj —C 5=CH + Cf 2 

(b) Catalytic Hydrogenation 

Ml 


CH -s-CH + 2C0 2 +2K0H= H 2 


Cl Cl 

I I 

-* CH 3 —C=^CH 


Cl Cl 

Clj / I 

-► CH 3 — -c— CH 

I I 

ci a 


CH ~ CH + H 2 


4 CH-j =ch- 


*2 

7T* CH 3-’ CH 3 


ch==ch + h 2 


LFndJar catalyst is used to stop reaction at a I ken e stage 
Pd-flaS0 2 


Quinoline 


* h 2 c=ch 2 


OINTE RN ATlONA L SC IE NTf FIC DUG AN NATION tw ww.Uclcnrlfi t| ft ri ) 


EJJNOAm^^Ai rn 

(cj Addition of Hydrogen HaJid'ei cnrM.c T . r 

According Markownikoff'c r . t 

addition take: place in the presenrp r tKe acfdition of hydrogen can or r ^ * 

p e5e rK* °f Peroxide e i can Otcured. Anti Mark™nikoff s 


ch 3 ^c=ch + hi 


CHa^c— 


ru Hl 1 

CM i-—►ewa— c^ch, 


(d) Addition Of Water . 1 

(e) Addition of HCN 

BajCNb 

CH =CH + HCN -■> CHj^CHCM 

(f) Addition of Halous Add 


CH3CKO 


CH=CH + HOCI 


Cl OH 

I I 

CH = CH 


—h 2 o 


CI 2 OH 
HOa f I 

►CH — CH 

I 

OH 


(f) Addition of Diborane 


CH 3 C=CCH 3 *BHj 

ch 3 ch=chch 3 

(h) Addition of H 2 SQ 4 
Ch =CH + 2H 2 S0 4 


"> CHQ 2 —CHO 

bh 2 

CHqCO OH 

^ CHjCH == CCH j-i— ► 


<rc 


-4 CH 3 — CH(HS0 4 ) 2 

|ij Addition of Carboxylic Adds 

ru * CHaCOOZn 

CH^CH + CH3COOH -———> ch 2 =chooch 3 

Wnyl acetate 

tl) Addition of Carbon monoxide 

Ni(CO) 4 


HC^CH + CO + H 2 0 
t* 1 ) Addition of Alcohols 


ch^ch + c 2 h s oh 

Catalyst; 


4 ch 2 =CH‘ cooh 


OEt 

I 

-4 CH 2 “CH 


Mercuric salts, KOH, BFj etc. 
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FUNDAMENTAL CONCEPTS AND MCQ» IN CHEMIStftY 

(l) Oxidation 

On oxidation usually cleavage occurs at the’slte of triple bond f 

ioj 


KMnD* 

ch 3 c=cch 3 -—-—► CH a CO— coch 3 


2 [ 0 ] 


-> 2CH 3 COOH 


ch 3 c =ch + o 3 


h 2 o 


-> CKjCOOH + HCOOH 


p The triple bond present in alkynes is more stable towards oxidation in comparison to alkenes. 
2CH=CH + S0 2 -* 4CC 2 + 2H 2 0 

Polymerization 



CH=CH 


Cuprous chloride 

and ammonium chloride 

in dil.HCI 


CHj ”CH j —C=CH 
Vinyl lutylere 


Curious chloride 


Cl 


Dil.HCI 160PC 

Cl 

CM 2—CH— C—CH 2 
Chloroprene 


I—CHj—CH=C—CH 2 —) n ^ Cr . ltation 
Neoprene 
(Synthetic ruber) 

AMWtane Is acidic in nature but weaker acid than pherel and ethyl a | coh ol. Then-bond of 
ethylene is rfiore stronger than rt-bond in acetylene. Alkenes are more reactive then alkv-res If a 
compound contain both double and triple bonds theadditientodcnble bond is more preferable 

IDENTIFICATION OF ALKANES, ALKANES AND AtKYNES 


Test 

Alkanes 

Alkertes 

Alkaline KMn0 4 

No reaction 

Decolonization an j 
formation of glycols 

Br-Water 

No reaction 

Decolorization 

Ammon ica! Cu 2 Cl 2 

, No reaction 

No reaction 

1 Tolleys fteagent 
Test (Ammonical 
silver nitrate) 

No reaction 

No reaction 


Carboxylic acids. 
jccoloritatioft 


©INTERNATIONAL SCIENTIFIC ORGANIZATION l ^ww.lscirnfHir grg } 


214 


3. 

4. 

5. 

b. 

7. 

& 

9. 

10. 

1L 

II. 


13. 


U. 


CbJ 


ffiNEIPllA jiO MCQt JB Q£ 

Wh ich on e ii Chlorofo/m M ' ULt, ^E ClHOICE QUEST! 0 NS 
(a) CHiQj 
fa] CHCb 

Vinyfacetylene combing with HCl to form 
(a) Polyacetylene 

fa) Chioroprene ^ 

Which is used for artificial ri Pe „ in! of frujt? W 
(aj ttnane 

fa) Ethyne j b J 

Preparation of vegetable ghee involves 
|a) Halogenation ... 

(C) Hydrogenation 1 J Hydrokylation 

Which Is methyl cyanide Hydration 

(a) CHaNH, ... 

■fc] CHaCN ^ CHiNOi 

The Functional group contained in the compound CH2=CH2 is aW 

? !!“ r lb) Ketone 

i ' . < d > Alcohol 

An alkane With 7 carbon atoms contains_ .hydrogen atoms. 


CHjjCI 

ecu 

Benzene 

Divinyl acetylene 

Etbene 

Methane 


w 

fa) 


14 

20 

CH* 

CO 


(a) 16 

fa) IS 

Marsh gas mainly contains 
fa) CjHz im 

fa) (dj _ 

Which of the following will decolourise alkaline KmnCh solution? 

(a) CrH, ', (b) ch 4 

f c > on, |<j) QH. 

Bayers reagent Is 

(a) Alkaline permanganate solution (b> AcicTffled permanganate solut 

tc} Neu tral per manga nate solutio n {d) Aqueous bromine sol u tron 

The rate of rectiqn of--with halogen fs fastest? 

(a) F ' (b\ Cl 

f“) Br T (tf) ‘ I 

According to the fncreasing order of boiling points arrange following 

faj Isopentane < n-pentane < neopentane 

I b) n-peota ne < neopenta ne < Isopen ta ne 

fa) neopentane < Isopentane < n-pentane 

WJ neopentane < Isopentane > n-pentane 

Which of the following reaction the alk&nes mainly undergo-? 

(a) Polymerization IbJ Addition 

fa) Elimination fa) Substitution 

which of following mechanism Suhstituticn could foUow? 

ia) Electrophilic th ' Fr ™ r3t 

fa) Nucleophilic 


fa) 

fa) 


Free radical 
All 
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IS. 


16. 

I 

f 

17, 


IS. 


19, 


20 . 


21 . 


22 , 


23- 


■24. 


25. 


26, 


27, 


20 . 


29, 


FUNDA MENTAL CONCEPTS AND MCQs IN CHEMIST HV 

With bromine gas which of the following compound will reset rno-st readily? 
fa) CHsCHiCHiCN* (b) CHjCH=CHCH* 

<c) CHiC =CH ' (d) CHaCHiCHs 

Oiesel Cetane number is determined by comparing it with7 
(a) Hexadecane fb) Octane 

{c} iso pentane ( d ) Decane 

for detection of reaction Baeyer's reagent is used ? 

(a) Unsaturation ,(b} Oxidation process 

(c) Reduction Process (d| Carbohydrate 

With l'pentene HCl react to? , 

fa) 1-chJoropentane (b) 2 -chlonppentane 

(0 3-chEoi open tans (d) 1,2-chlqropentane 

wbteh has highest strain among the following compound 
(a) Cyclohexane (b) Cyclopentane 

ft) Cyciobutane , (d) Cyclopropane 

Alkanes containing a methyl group on main chain at 2nd carbon are called 
fa) Iso-alkane fb) Normal-alkane 

fc) Neo-alkane (d) Branched-alkane 

When one hydrogen atom of alkane is removed then it is called 
fa) Alkene fb) ^ 

(c) Aldehyde (d) Satur3led hydrocarbon 

Aflcahes are also known as 

fa) Saturated hydrocarbon , (b) 

(c) Paraffins ( d ) 

Sabatier Senderns reaction involve 
{a} Alkene and Hi 


tJnsaturated hydrocarbon 
Both a & c 
_in presence oFNl 
(b] Alkene and On 


fd) Alkyne'ard Ch 


fc] Alkene and N z 

Hydrogenolysls results in the formation of 
fa) Alkane fb) 

w "kyne (d) Aldehyde 

Clernmensens reduction infolves the reduction of 
W Ketone - (b) AWehysJe 

W Alkane |d) all of above 

Soda lime is a mixture of 

j\> Ci0a " d K0H lb) CaOandMaOH 

(t) NaOHamiNaZO (d) • P)a20 and KOH 

Removal of CG2 Is called 

!’! W D *rarbo*ylation 

(c) Esterification (d) Hydroyylation 

Molozpntde is unstable and changes into ozonide on 

g' 0,ida,j„„ 

fc) Hydrolysis r d i ■ h 

Due to presence of double bond alkenes are arr3rt e&ment 

(a) Unsaturated ru, - . 

! . B , lD ) saturated 

fc) Polar fr ii .. 

W) Non-polar 
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30 . ' R-Mg-ar is called 

fa) <3 rign&rd reagent 
fcl Both a & b 



31. 


32. 


33. 


34, 


35. 


36, 


37, 


33. 


39. 


40. 


41 


42. 


43, 


44. 


. C atoms alkanes are gases 


!? Metallic alJcyj halEde 
(d) Alkyl 


Upto 

fa) 2 

fc) 4 ■ fb) 3 

? i tC“ 0 " OWnei$,he ™“'^ M 6 

(c) Ethene f b ) Ethyn* 

fc) Sulpha nation , JJ} Hal08e ' ,3ti! > n 

Order of ease of hajogtnatloniin alkane is Amj " a,ian 

(r) Ft>CtaBn>ij Ml _ .. , 

f J Cl2->F2>Sr2>J2 

Gen era f iDrmjjJa of afftyne is 

f?) CflHlesl ... 

fc) CsHjs, j“ 

Removal’ of halogen and hydrogen atom is 
fa) Halogen a tion ^ 

fa) Dehydroha logenation ( d j 

The gas used in manufacturing of urea fertilizer 

W (b) 

M CzHz (d J 

Alkenes are produced from de halogen at Ion of 
(a) Dihalo alkane ( b j 

fc) Vicinal dihalo alkane [ d j 

Reactivity due to pi-electrons is present in 
w Alk3n * fb) Alkene 

W Alk vne fd] Both b & c 

Raney nickel is prepared from ___ by treating with caustic soda 

W Nf-Cu alloy fb] Ni-Fe alloy 

Cc) Ni-Al alloy (d) M-Mg alloy 

Organic compounds containing carbon chains are referred as 
f'l) Aliphatic compounds ■ (b) Aromatic compounds 

fc) Afkafinie compound [d) Allylic 

The aliphatic hydrocarbons have a main source 

(a) Grains . fb) Wood 

fc) Waste products fd) Petroleum 

By using the following method the petroleum products are separated into various frac 
fa) Fractional distillation (c) Distillation 

(C). Solvent extraction fd) Isomerization 

The hydrocarbon that composed of fewer carbon atoms rise up the column \n fra 

distil ration In th e form of a-—? 

fa) Gas 


Cn-Hzn 

Dehafogenation 

Hydrohalogenation 

CiH^ 

CHr 

Triharo alkane 
Vicinal irihab alkane 
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4b, 


46. 


FUWPAMENTfli CO NCEPTS ANH I* tREVPftfll 

(c) Liquid (d) Solid 

What lithe name of organic compel nd shown? 

(a) Butane [bj Cyclobuiane 

(e) Diethane {d) i, 2 ^dimethyl butane 

Following reaction is also called : 

NJ 

CHi=C + H 2 ch 3 — ch 2 — CH 3 

Alfcyne 

(aj Frankland Reaction (b) Wurti Reaction 

(c) Wolf Kishncr's Reduction (dj Sabatier and Sendern's Reaction 


200—30EFC 
Frankland Reaction 
Wolf Kish net's Reduction 
47. For preparing alkanes in this method Zn is used instead Of Na ? 

( 9 ) Frar.kland Reaction (b) Wurtt Reaction 

[c] Wolf Kishtier's Reduction (dj Sabatier and Sendern's Reaction 

43. In Wolf Kishtver's Reduction. What U intermediate product? 


C 2 H s CHO + H 2 N ■ NH 2 
(a) C 2 H 5 CHN-NH 2 
(c) C 2 H 5 CHOttNH 2 


—h 2 o 


■4 CH 3 CH 2 CH^ + N2 EtOMa 
[b] C 2 h 5 CHN 2 

(d) c 2 h 5 chnh 2 


49. 


SO. 


SI 


The statements of Saytteff's Rote? 

(a) The loss of hydrogen atoms result from that carbon which have lesser number of 
hydrogen atoms. 

(bj The loss of hydrogen atoms result from that carbon which have greater number of 
hydrogen atoms. 

(c) The loss of h ydrogen atoms re su It from any car bo n that h a ve hydrogen a toms. 

(dj There is no loss of hydrogen atoms from any carbon atom having double bond. 

On decar bewofabon 1 sc butyric acid gives following? 

(aj Ethane {bj Butane 

(cj Propane [dj Isobutane 

Haiofarm reaction is used to prepare 


a} 


CCU [bjCHCh (cjHalides 


(djHalogens 


1 . c 
9. d 
a 

26, 

c 

43. 

b 


18. 

b 

35. 

a 


2. t* 

10. b 
b 19. 
27, b 
b 36 . 
44. a 


3. b 
11 . a 
d 20 . 
28. b 
c 37. 
45. b 


ANSWERS 
4. c 
12 . t 

a 21 . 

29. a 
' d 38, 

4b. d 


5. c 
13. d 
b 22 . 

30. a 
c 39. b 
47 - a 4B.a 49 , g 


6 c 7 , a 3. 0 

14 ' d 15. c 16,a V. 

C H. a 24 r a 25. a 

31* c 32.c 33. a 34, 

40.e 41. a 42. d 

50. c 51 
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4£ : AR0MATlC hyp ro car dons 


Cyclic Or Ring Compounds 


Carbocyclie 

Compounds (contain onJyQ 


Heterocyclic Compounds 
(contain O, K, S etc. addition to C) 


i - 

All eye lie Compounds 


1 


Aromitic Compounds 

and 

ring are solids. With a charartaristlcsoon'flame ara^tT'rf C " ntam m0re ,han 0nB arom4til: 

^r=ss:^SS: 

Preparation of Bfifttene 
P> From distJJ ration of tight Oil, 

{ill Be rth Blot's Synth e sis (132 Dj 

3HC=CH-> C 6 H 6 

^ffj From aromatic Acids 


(ivj From Phenol 


j- u NaOH 

C s H 5 C0OH-n* CgHgCOONa 


c 5 M e + Na 2^03 



CgH s OH = Zn dust-> C 5 H 6 + ZnQ 


+ Zn dust 



ZnO 


CgHcOH 

C & H S N 2 CI —-- > C 6 hg + N 2 + HCJ + ch 3 cho 
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C 6 H 5 N 2 CI + 2H 


fUHDJUKiNTAL CON CE ETS AND MrT|l |N rHiV lSTHY 

SnClj/NaOH excess ^ ^ ^ 


-* C 6 H 6 +N 2 +I 


(vi) Hydrolysis 


Cone.HCJ 

CsHt— SO a H - --——> 

65 3 Soper heated steam 


c*h 6 + h z so 4 


Properties 

Benzene Is a colorless 
azo Crop h S (b. p. ES° C | . 
Chemical Properties 
fa) Addition 


volatile and Inflammable liquid With 32tt ethanol Benzene forms an 


Cl 



BHC 


Benzene hcxachloride (BHC) is also known as gammaxcne under the trade name lindanevery 


well known as insecticide. 
[b| Oz analysis 



(c) Aromatic Substitution Reactions 

Benzene undergo substitution reactions In preference to addition reactions. Benzene does nut 
give unsaturation tests such as does not decolorize Br z water or 1 % alkaline KMn 0 4 solution. 
HaJoge nation, nitrations, sulphonation, Friedel craft alkyaltlon and acylation are the example of 
electrophilic substitution reactions- 
(f) Ha log* nation 

Br 



^NTERNAlF&NAL SCIENTIFIC DAGAMIMTIO H (fflscyJtfltaMfiSUJ 




(iiij Nitration 


—-W MC Ql IN CH I M.5TBT 



H 2 0 


^ ® roup 006 l ^ e hydrogens of the benzene ring when it is treated wtth alkyl 

halides or alkanes or alcohols. 



CHjCl 



+ HCI 


Following Tsthe order of efficiency of various aitytalion catalysis. 

Ar 0 r 3 > AJCI 3 > FeC1 3 > 0 F 3 > TiClj > inClj 

In addition acid catalyst Such as cone. HjSOjj or phcsphGricacid etc; can also be employed but 
they are less effective. 

(v) Fridcl Craft Acylation 

It is the substitution of acyl group to the ring [ —flCOJ- Acid chlorides cr asd anhydrides are 
used in presence of anhydrous AICI3 to provide acyl group. 

COCHj 



AICI. 

+ C(CH 3 C0) 2 O-» 


AlClj 

+ CH 3 COCI -—s 



+ mpOQH 


(d) Oxidation 

Benzene does not show oxidation reaction with mild oxidizing agents such is KMrtOg, KjCr^O 

etc. 

Under high fra ftlc condition decomposition 0 # benzene occurs to CO and H 2 0- 


+ 90- 


V Z 0 5 

4S0PC 


CH- 


CO 





y> + WjO + SCOj 

CH- CO^ 

fulaHtc amkydride 


O + HjO 
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g ^N3*VEMTAL CP^CS ]m 11 

-or 


le) MffcunSjofT 


H S a ; 



na 


CHO 


(f] G aft* rmann Rock Ri action 


■r CO + Hd 


(gj Black Reaction 

It is alio knoi* n chlarometh^ Istion 





+ NCHO+ HCJ 




(h) Coupl ing 

Red hot iron tube 
QOCFC 

Benzene Resonance Structure _„ . _ 

Benzene resonance energy is 35 K Cals, Kekul was first to propose satisfactory benzene 

structure in 1$S5. The bond angle in alt C — C — c ■ 3n 
C _ C _ H 3torTlS are 120 s . These 12 sigma and 3 n bonds in benzene. Among sigma bonds there are 

st,C_c sigma bonds (sp^ —sp^} and six C — H sigma bonds (sp sj 

Huckel'i Rule 

Mo. of n-”«i in aromatic ring * 4n + 2 

where 

n»No. of benzene rings 

Any compound which obey Kutke'i rule is iromalic compound 
=» Be mane rl ng I s a otlvi ted by Q- a nd P*dJr« ctori and d ee ittlvifct d by met* d I rectors, 

0-*ndP- DIractinigroups 

—OH, NH 2 # Cl. Br, I, CH 3 . CjK s . or - ^HR. NHR I' ftBr ^ 

Meta Directing Groups 

CQGR, COR, CHO. COOH, CN. N0 lx HS0 3 etc 

Alkyl Benicnes 
Preparation 

(a] Wurtz Fitting Reaction 

Ether 


C e H s q + CH 3 CI+2Na - > <*H £ CH 3 + JNaCI 
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(b) From Crignard Reagent 


FUNQAM^T^rn.iur EPTj AND MCQi IN CHiMlSTfllf 


fiBr 


(t) From Phenoft 
GHj 


CfiHjWgar-C 6 H s R + WgBr 2 



OH 

CrescJ 

(dj Decarboxylation 



h 2 so 4 


ch 3 

(0 Frledd Craft Reaction 


AlCJj 

+ CHjCI- * 




+ HCI 


(l> Fflidil Craft Ruction Followed by Clamfflinian Reduction 

' COCHj 


+ HCJ 



+ h 2 o 
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FUKDAMEHTAI CONCEPTS AND MCQi lN CHEMISTBY. 


lh} ChloromethyJation 



+ HCHO ——* 


ch 3 cl 



ctf 2 ci 


+ H;0 


ZnQ]- 


■4 



(!} Reduction of Acyl Benzene 

COR 


Zn/Hg-HCl 



or NH 2 NH 2 p XOBg + 



CHjR 


Properties 
(a) Nitration 


CH 3 



HN03+cofic,H 2 S0 4 
Nitration 



to2 



to 2 


u.v.iieht 



lb} Halogenatlon 
' CHj 

FeCI 3 


(c) Oxidation 

Bemene derivative ring! are not affected by mild oxidizing agent! such as KMnO*. ^ 1°1 
etc. but side chain Is affected by these oxidizing agents. 

P*! COOH 

K 2 Cr 2°7 W dil.HNOj 



or 


KMn 0 4 



ClNTEJOlOTDNAL EClfNUFIC ORGAN IZA.HON ^ypw.iKle*nlftt-ml 




3. 


5, 


7. 


9. 


ID. 


•'^d is S CH ° ,CEQ ™ s 


(h) Toluene 

(tf] Monochbro benzene 


(a) Benzene hexaehloride 
(c] Chlorobenzene 

The molecular formula of toluene is 

(a) QHj * , , 

fc) C fi Hr ^ C * H * 

w A ^' Ch ra,alVS ’ COn ' s ' ,s ™Llc» H nU(d t? 

W ViOs • £** 

Phenanthfene has - Fused rims 

W 2 (b) 

W 4 fdj 

Aromatic hydrocarbons give negative test with 
fa} Brt/CCk (hJ 

(cj permanganate 

In Friedef Craft reaction electrophile j s 7 
fa) Carbanlon 

|c) Carbocaticn [ji 

XH 


3 

5 

CCI< 

both a & c 

Carbon radical 
Methyl group 


HC' 

II 

HC, 


^CH 

f 

-s ^ CH 
C H 

la) Wum 

(cj PerltFr 

Gammaxene is the name of 
(a) Benzenehexachloride 
(c) Chlorobenzene 


R—8r 


Reaction 


fb} Klobe . 

[d) Friedel Crafts 


(bjToluene 

m am r-»- ( d) M 0 HOC M OfO h B f ^ t 

Correct order for the calatlysrs efficiency of catalysts is: 

(3} AJBri > AlClj > FoCh > BFi > TICl*> ZnGb 
lb) TlClj > A)Bry > Aids > FeCli > Bfr > ZnCb 
(c) ArBrj > AfCli > BFs > TlCla > ZrtCf* > FeCfj 
td) AlBn > FeC Is > BFj > Aldi > TlCla > ZnCb 

UVlIgM 

Cl-Cl -► 


HC 


jCH 

^CH 

I 


HC. ^CH 


'<Sf 


(•) 


Cl 


cr 


ci 

I 

5 l 

Ci 


.cr 


ci 


(W 


HC J 


cr' 


Cl 

I 

" C ^CH 

1 

‘CM ^CJ 
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11 . 


f UVDAME HTAL C ON CIPTS AN OMC^i JNjCHJ .«!HKS 


10 .11 


HC 

II 

HC 


Cl 

I 

^CH 


^ ^CH 
CH 


(d) 


Cl 

cl -c'W 

ii i 

HC^ ^CH 

c 

I 

Cl 


Cl 


n. 


13. 


14, 


15. 


15. 


17 + 


Wurtz fitting Reaction is following? 

CHj 


CHi 



+ H 2 0 





Ether 


(d) C 6 H 5 D + CH 3 CI +■ 2Na-x C 6 H 5 CH 3 + ZNeCI 

Mixture of catalysts CrjOi + AhOa + SiOj. at £00 e C Is used to prepare benzene from 
(a) N-hexane (b)acetylen* 

fe) sodium be rvio ate {d) be nzene su I phonic acid 

Which of following oxidizing agent for the oxidation of benzene? 

(a) KM nO* fb) KjC^Ot 

(c) DU. HNOi [d) None of these 

Which catalyst is employed for the benzene preparation from acetylene at 70°C? 

(a) Raney nickel (b} Organa nickel 

(C) NL 250 - 3W°C 0} CriOj + AfeOj + SiOj 

Resonance energy of benzene is-KCals. 


(a} 53 (b) 

ft} SS M 

In Friedel Craft reaction, AIG3 is used to give? 
(a) Weak nucleophile (b) 

fc} Strong electrophile (d| 

Benzene ring is activated by? 

(a) Ortho directors (b) 

{c} Ortho and met? directors ■ (d) 


37 

35 

Weak electrophile 
Strong nudieophlle 

Ortho and para directors 
Meta directors 


£ INTE AN ATI ONAi. StlE Nil FIC ORGANIZATION {wVfw.iKigniiH t orfl 


1&. 


15, 


20 . 


21 . 


22 . 


23. 


24. 


25, 


25. 


27. 


2*. 


29. 


Oxidation oP bennicacM 

fa) n-propy| benzene 3Cldrflert ° 4 or K z Cr iO? produces? 

fe} ethyl benzene ^ tollmens 

Which is a meta directing? ^ Al1 

fa) CiHc 

_ _ r 5 b) nhr 2 

,C ’ . COOH W) fip, 

Wrt’fch oneis ttiemoteaihrfiimiblj of bcnnl chloride? 

km ■ < b ; ^ ,cH=£Ha 

1 .. . fd} None 

ortho and para directing group [s? 

(aj COOR [b] 

M CHO fd) f 

BenZenetrlzonide hydrolysis yields three moles of? 


CQR 


|b) 

Cd| 

w 

fd) 

fb} 

(4 

(bJ 

fd] 


GluoxEme 
Beni aldehyde 

Contain covalent bonds 
High melting points 

Glycol 
Both b &. c 

3CDj + 4HiO 
2COj + 4HjO 


30. 


(a) Glyoxal 
(c) Glycol 

Organic Compounds are most likely tD? 

(a) Not bum in aJr 
fc) Soluble In water 
Benzene ozonlysrs produces? 

(a) Vicinal did 
(0 Gfyoxal 

The propane combustion products are? 
fa) 3 COi+4HjO 
ft} 3CO + 4 HjO 
Which compound readily undergoes sjlphonation? 

(a] ToJue ne fb) Nl trobenzen e 

(c) Chlorobenzene fd} Benzene 

Which of the foJlowing is the structural Isomer of CjHh? 

(a) Any of following 

(b) 2, 2-d i methyl propane and penta ne 

(c) 2 ‘methyJbiJta ne a nd 2.2 HfImetliyipropa n e 
fd) pentane and 2-methylbutSfie 

Benzene preparation from acetyiene can be regarded 
fa} dehydration M polynierlratFon 

(c> condensation M MWa,rt?fl 

Which of the following Is the Select structuraMsomEr pair ? 
fa) 2 ’methy I pentane and 2 . 3 -dime ihyrbutane 

fb} l^mothylpropane and propane 

fc) Propane and butane 

(d) 2-methyl buta nc a nd butane 

Nitnonium ion Is-" . 

(a) NO (WNOi W N0 


as 


(d) NO* 
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31. 


32, 


34. 


35. 


36, 


37. 


33. 


39. 


40, 


41 


42. 


mu hAV.f UTA L CPU CEPT5 AW MCQi iw CHEMlglB* 

The following compound has IUPAC name 

CHi 


h 2 c 

H,C 


,CH 

^ ”CH : 


! 


2^, 


(a) methyl hexane 
(c) l^me thy I cyclohexane 
Benzene does not undergo - 
(a} addition reaction 
(c) polymerization reaction 


lb) 

M 

lb} 

Id) 


33, 2,4-d i met hyfpentane has molecul ar f c rmula ? 


(a) C?Hu 
(c> C*Hja 

Acetophenone is a -- 

(a) ether 
(c) ketone 

Anthracene has ——-fused rings. 

!a| 2 

(C) 4 

Fused cyclic aromatic compound Is—- 

(a) naphthalene 
{c) biphenyl amine 

Toluene chlorination In the sun light gives? 
(a) chlorobenzene 
(c) p-chlorotoluene 

Direct nitration-—-Is not possible. 

(a) Toluene 
(c) Benzoic acid 


(b) 

(di¬ 

tto) 

(d) 

lb) 

Id) 


.ch 2 
'ch 2 

1 -tn ethyl cycioh exan e 
methyl cyclohexane 

substitution reaction 
oxidation reaction 

CjHh 11 

CjHw 

aldehyde 

ester 

3 

5 


[b] biphenyl 

[d] diphenyl methane 

(b) O'Chtomtoluene 
(rj| benzyt chloride 


(b) phenol 
(d) Aniline 

Which pair has both ortho and para directing groups 
(a) OH, Ft CO (bJMRiCN 

(cj N{CHi)ij NHi . Id) QCHi CHO 

In Etard reaction-—— Chromyl chloride 1$ used, 

U) Neutralizing agent (b) Solvation add 

lc) Catalyst (d) Oxidizing agent 

For the following reaction what Is the catalyst? 

C 6 H 5 N 2 CI + 2H —► C 6 H 6 * HC1 

(a) SnOi/WaOH excess 
|c) ZnCb/NaOH excess 
The benzene mol ecu ole contains 
(a) delocalize d pi e I ectron & 

(c) two double bonds 


lb) Snaz/KOH excess 
Id) SnCIi 


(b) three double bonds 
!<t) sne double bond 


43. 


44. 


45. 


46, 


47. 
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43. 


49; 


50. 


51 


For the hAlt ^ F '““ 

For the following reaction what is catalyst? 

NO* 




HNO: 


(a) HjSOi at 50 sc ... _ „„ 

, s Hrl at r/ier W H ^at50?C 

Kllwlf f Ml l«O,aU50*C 

Following are the monosubstitircd aromatic compounds enctpi 


(a) phenol 
(c) toluene 

Following reaction rs also called as? 


(b)xylene 
{(f) benzoic acid 



+ ch 3 ci 

(a) f riedel Cr a ft Acy I a tion 
(c) Black'5 reaction 
The shape of benzene molecule is? 
(a) planqr 
(C) hexagonal 

Benzene has-——sigma and — 

(a) 6,G 

(c> 12 # 3 



lb) Friedel Craft Akylation 
(d) None of these 

(bjpyramidaf 
Id) plane hexagonal 
-pi bonds, respectively? 

[b| 6,3 
(d) 9, 4 


The resonance en e rgy of ben ze ne is? 

(a) 250.5 Cal/mol (b)250.5kJ/mol 

lc) 150,5 kJ/mol (d)150.S Cal/mol 

For the preparation_Gattermann flock Reaction is used? 

la) Benzene (b) Formaldehyde 

It) Benzoic add (d) Benz aldehyde 

Chlorobenzene nitration gives? 

(a) o-chloronitrobenzene (b) p - chloronitrobenzene 

lc) m-chioronitrobenzene (d)a&b 

Common reactions of benzene and its derivatives are 

a) Electrophilic addition reactions 

b) Elettrop hi fie substitution reactions , 

c) Nucl eop hi I it additi o n r ea ctions 

<f) None of these 

The m ost strained eye f pa Ikane is 
{a) Cyclobutane fbjCydopropane 

(b) (c)Cyclohexane (d)Cydopcntane 


52 
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FUNDAMENIAlCONCEPTS awn MCOt IN CHCMIjlftj 


► 



ANSWERS 





la 

2d 

3. c 

4.b 

5. d 

6. c 

7. d 

1 

8,a 

9.1 ID.a 

11. 

d 12. 

a 13. 

dl 14. 

b 15. D 

lb.C 


I7i> ■ 

18-d 19. 

c 20. 

c 21. 

d 22, 

a 23, b 

24. c 


ZS.b 

2G.a 

27. a 

23. b 

29. a 

30. c 

31. 0 

32. t 

33. b 

34.c 

35. a 

36, a 

37, d * 

3S, d 

39. C 

40.d 

4 l.a 

42,a 

43, a 

44. b 

45. d 

46, d 

47. c 

48,c 

49,d 

50. d 

51.b 52. 
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- TflL cpN CELTS A NP MCCk IN CHEMimr 
2B, ALCOHOLS, OIOLS AN D TR10LS 


Alcahal 1& an organic compound that contains hydroxyl (-OH} functional groups and they 
certain 0f e ° r iriora hydroxyl groups (—OH). The compounds are not alcohol in which —OH group is 
jjfUttly attached to benzene ring they are Jtnown as phenols. Aryl substituted alcohols are also called 
3 § aromatic sicohQ* e.g. benzyl alcohol. Depending upon number of hydroxyl groups 

rifeseftt the compound alcohols may be classified as rnono-,di', tri- or polyhydric alcohols, 
i^nohydric Alcohols 

■ Methyl alcohol is known ascarbirwl, ethyl alcohol is also called grain alcohol and methanol is 
linDwn as woodi spirit- from wood methanol Isa byproduct in the production of charcoal. In all organic 
uynthesls laboratories Methanol, ethanol, and isopropyl alcohol are present. 

Fee example, alcohols are very for reduction of carbonyl group. 


R 



Preparation 

|a) Hydration of Alkenes 


CH 2 =CH 2 f h 2 so 4 
h 2 o 

ch 3 ch 2 oh + h 2 so 4 


ch 3 ch 2 oso 3 h 


Catalyst 
" 3WTC 


+ ch 3 ch 2 oh 


ch 2 =ch 2 + h 2 o 

hydrobonation 

CH,~ H 111BH 3 

* CH 3 CH 2°H . 

^ Eduction 

fleir fst ^ ¥ ^ ro ^ enatiDn °f the carbon-oxygen double bond by Na Aldehydes, ketones, fatty acids and 
Ityll 6r f 3 " educed to alcohols .Hg and water, Raney Nj and hydrogen, Na or JC in alcohol or 
in idIv C ' Vteld secondary alcohols and aldehyde yield primary alcohol, LiAlH4 must boused 

15 SUch anhydrous diethyl ether Dr tetrahydrofuran as it reacts violently with water and 

Slef '-' CH J CH 2 ° H 

m ^finard R easenl ^ 

F °r Preparation of alcohols Grignard reagent is very useful 

y CH * 

\ / RCH CH^DH 

o a 


0| N| 
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FUNDAMEN T AL CONC EPTS ANDMCQ? IN CHEM jjTBl 


KOI© + KMgBr 


■+ KCKjQMgffr 


blqijQfi +■ Me^u)Qt ^ 


A 

CHgCHO + RMgBr —-► RCHjCHOH + Mg(OH)Br , 


CHjCOCHi + RMbflr 


QMgBf 


► CH] C — CHi 


K. 


OH 


I 


* 

H 


CHjc— ch* + «b(ohjbt « H 0 


I 


U 


CH} — C-OCjHj + KMjl 


U4I 

CHj. — C— OCjHj 
1 


V 


Hip 


CHi — c— a < 
* OK 

I 

• CH} —c— A 


l«) Hy droLysU cf Alkyl Hal ides 
CH 3 CH 2 Bf + kOH -—+ CH 3 CH 2 0H + KBr 

tf) From Ou Process 

During this process aldehyde Is produced which is reduced to alcohol, 

te) From Primary Amines 

ch 3 ch 2 nh 2 + hnq 2 -* ch 3 ch 2 oh + m 2 + h 2 o 

{h) From Fermentation 

Zymase 

C fi Hj 2 O e + Yeast • 2 C 2 H s OH + ZC0 2 

11) From Carboxylic adds and esters 

Carboxylic acids are exceedingly difficult to reduce, in presence of a very powerful redudn* 
agent their reduction is possible. 
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2_Hfi ~~* m RCH ? 0H 


i-UA»i. diivi 

—-- RCH i OH * ROH 


'FV 


Properties 

with inorganic salts such as Cu$Q 4 ,5h 2 0 Alcohols form loose inorganic compounds. Alcohols' 

are neut ra. to litmus but they show weak acidic character due to ionization of _ S h" bond. 

Acidic Character Pri - alcohols a Sec - alcohols > ter - alcohols 
Formation of alkoxide Ion: 

Pri - alcohols ? Sec - alcohols > ter - alcohols 

B^eakof alkoxideign: Pri - alcohols<Sec-alcohols<ter- alcohols 

Chemical Properties 

Reaction Industry O — H Bond Cleavage 
{■) Acidic Nature 

ZCH^CHjOh + 2 Na --► ZCH^CH^ONa + H 2 

(fl) Reaction with Grignard Reagent 

CH 3 OH + CHjMgBr-* Ctf 4 + Mg(OCH 3 JBr 

(in) Oxidation 

CH 3 CH 2 CH 2 OH —CHjCHjCHO —^ CH 3 CH 2 C0CH 
OH O 

I n fl 


CH 3 CHCHj 


■* ch 3 cch 3 


Tertiary alcohols react only under drastic conditions to yield carboxylic add with lesser number 
of C-atoms. , 


ft 3 COH 


[ 0 ] 


+ RCODH + COj 


N Reaction with Acid Halides or Acetic Arhydride 

C 2 H 5 OH + CH 3 COCI -* CH 3 COOC 2 H 5 +Ha 

c 2 h s oh + (CH 3 CO)j 0 --* ch 3 cooc 2 h s *■ ch 3 cooh 

Reaction Involving Cleavage of C — OH Bond 
W R^action with Inorganic Acids 

ROH + H 2 S0 4 - > R 0 SO 2 H + H 2 0 

[“) Reactions with Thienyl Chloride 

ch 3 ch 2 oh+soci 2 


-> CHjCH 2 CI +■ S0 2 + HO 
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FUNOAMC N TAl CQNCFFTS flUD MtQ? CHlMBTfll 

|li1) Read ion with Halogen 

CH 3 CK 2 OH+CI 2r 


[dry) 


CH^CHO+SHCI 


CCI 3 CH0+3HCI 


CH 3 CKO+ 3C | 2 
(jv| Reaction with Ammonia 

A 1 2 0 3 

CH 3 0H*NHj 3eo . c l CHjNH 2 + H z 0 
;en 3 on+ nh 3 „> ICH 3 l2MH*lH 2 0 


3CHaOH+ 


36FC 

ai 2 o 3 


|vj Reduction 


jOK+NHj 3Bffc i lCH 3 ] 3 N + 3rt 2 0 


ch 3 ch 2 oh + h 2 

[vi] Reaction with Halogen Acids 
CjHeOH + Hd - 


v z o 5/ i 2 o 3 


wc 


+ ck 3 ch 3 *h 2 o 


—t CjH^CI + H^O 
(vii] Reaction with Phosphorous Halidei 

CH 3 CH 2 OH + PCI S - * CHjCHjd + POClj + HCl 

Reaction Involving both Hydroxyl and Ally] Groups 
(I) Dehydration 

C 2 H 5 OH + H 2 50 4 1 * KfC j C 2 H^OS0 3 H + H 2 0 


16S —-ITO^C 

C 2 H 5 OH + KjSGjj -* C 2 H s 0S0 3 H+ H 2 0 


CHj —CMj + HjSOj ^ 

140PC 

C 2 H 5 0H+H 2 50 3 --* C 2 H s OSOjH+H 2 Q 


Co 


(lit Dehydrogenation 

ChHCHjOH ^ _ 

J * aoc^c 

OH 

I 


* CH-aCHO 


Cu 


CHj CH — CH 3 r CHjtOCHj + H^O 

ICHjJaCOH -^4 (CH 3 ] 2 —CH=C« 2 *M 2 o 

This method can be used to distinct primary, secondary and tertian fl i™^i 
life ratification of Primary, Secondary and Tertiary Alcohols V C °"° s ’ 

(i) Luca* Reagent (Cone. HCl + anhydrous Zn0 2 ) 

Tertiary alcohol reacts immediately, secondary alcohol re aC t if 
alcohol do not react at room temperature, ^ 've minute and primary 
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[III 


Primary alcohols --!2_, Aldehydes 101 , 


Secondary alcohol Kztontt ^ Ki<latiwi& 


degradation 


jcidicOdditfng 

agent 


[iil} Dehydrogenation 

Described above, 
jiv) Victor Meyer's Method 
primary Alcohols 

R ch 2 oh RC h 2 [ PCHzN03 , HN °2 

NaQH 

jtCN0 2 -1 Red color. 


Carboxylic acids 

Mixture of carboxylic acid 
with lesser number of 
carbon atoms. 

Ketones and carboxylic 
adds [Lesser no of C- 
atomsj 


NOH 

Secondary Alcohols 


RCHOHR 


H^C- N0 2 ■-+ 0Jw color 

I 

N ’=0 


P+J 2 AgNOj HNQ 5 

-> RCHIR-RCHN0 2 R -_ l 


Tertiary Alcohols 
R 3 COH - 


P+l 2 AgNOj HNO-> 

-» fl 3 Cl-—a R^CNOj-1+ 


faction . fljaClh ! _ > 

W Etterfftatfcin 

0,|Srlmi “ V ' , ertia ryakohol S T 0 45.7X, 5.4Hand 1 . 4 %, 

23 SnjH?S ^ a V° l LT thi ‘ ,1C ’ ,<10K> ' P/ridi ' 1 ' l0 ' 4) an(t li ' ht ootchmidno. 

Abiot ,1 P t- 95 SK alcoJlo! H 4,5 K water. 

r ° * lc °k Q l: Containing nc water 
^nufacture of Ethyl Alcohol 
' l t ^Molasses 

Molasses Isa liquor remained a her crystallization of sugar, 
r u a ‘ u 4* ln«rrtase 

c i2 H n 0 ii + ^o ——► c 6 h 12 o 6+ c 6 h 12 o 6 

Glucose Fructose 
C 6^12°e aCjH^OH + 2C0 2 

tt ho K |^ Absolute aleohof can be obtained by distilling rectified spirit with quick line or JTiagne & | ym 
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1 HJN &AMLHW 

(b] From Starch 

Diastase ij. .n,. 

' (C 6 Hi 0 O s | u + nH 2 O-'"'“X 

Wlaltase ,, u ,-> 

Ci 2 Hi2°ll +H 2° - * ZC & H 12 6 

Glucose 

C 6 Mi 2 Og — ma?e » 2 C 2 N S OH + 2C0 2 

D ‘ Mrlt "“ h *L —OH a ™ P , 0 „ t*« different «rbon .terns end ere died » 6 >vcd dr dl»l. Glyeol 

rame is given due to their sweet taste. 

Preparation 

[1} From Ethylene Bromide 

‘ OH OH 

t I 

BrCHjOHjBr + Na 2 CQ 3 + H 2 Q-> CH 2 —CH 2 + 2 NaBr + C0 2 

[if) From Ethylene .... 

Glycols can be prepared by passing ethylene In cold from Baeye^s reagei t (dilute alkaline 

KM 0 O 4 solo). 

CH 2 “CH 2 +fO] +H 2 0- * CH 2 — CH 2 OH 

OH 

(iil) BrCH 2 CH 2 6r+2NaO0CH 3 ——* CH 2 OOCCH 3 

ch 2 oo:ch 3 


HOCH 2 —CHjOH «- 


NaOH, Hydrolysis 


Properties 

Ethyl glycol Is colorless, syrupy liquid (b,p.l97*C). 

(I) Reaction with Adds 


CHjOH 

I 

CHjOH 


tCHjCOOH 


h 2 so 4 


ch 2 ooch 3 

I 

ch 2 qh 


CH 3 COOH 


ch 2 oqcch 3 

I 

CH 2 OOCCH3 


h 2 so 4 
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CHiO H 
CHiOH 


+ HC1 


iwfa 


EtasPawieiT^OHcgpTg ftW 0 Mmt |h) 

CHjU 

I + 

CH^OH 


«a 


CH^Cl 

I 

CHjCL 

[si, Reaction with Aldehydes and Ketones 

' O 


2 WC 


CHjOH 

UIjOH 


+ TIC-CH* 


CHi — O, 


n 


- ' \/ 


CH 2 — q/ \ 
Cyclic acetal 


CHj 


O 


CHiOH 


CHi 

+ CHj - 

CHiOH 

-C — CHi — 

Cl[ 2 


—\ / 
0 / c \ 


CHj 

CHj 


Cyclic kdul 

|lt| Reaction with Sodium 

StfC . Na 

HOCHj —CH 2 OH + Na - > tH 2 ONa —-► CH 2 ONa 

I \ 

CH 2 OH CHjONa 

(III) Dehydration 

Different products are formed under different condition. 

-► CH* = CHOH 

bChd 

Vinyl alcohol 
Reining* 


CHiOH 


CtljOH 


PbH^lwdC Kid 


2CH 3 OHCHipHi 


‘ CHjCOH 

CH 2 -CHi 

Tbtipboik acid / \ 

— -* °V / 

or cqpc.H 2 S04 r „ ^ 

CHj- ^2 


O + 2 H a 0 
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S0O°C CH*——CH 2 n 

CHjOH—CH a OH v / + ^2° 


Heat 


* V 


(iv) Reaction with Phosphorous Halides 

pc, 5 CHjOH PCI 5 CH 2 CI 
OHCHj—CH jOHt-> I -► I 

ch 2 ci ch 2 g 

[vj Oxidation 

The products produced independent on nature- of oxicti^iUB. agent. 
KMnOi or KiCrjOi 

CH 2 OH—CH 2 O h -----> 2HC0QH+H 2 0 

PbtOOCCH^U 

CHjOH —CHjOH - > 

2HCHO + 2CH 3 COOH + Pb(OOCCH j ) 2 

hnq 3 CCOH 

ch 2 qh—ch 2 oh- > I 

COOK 

(.Vi) Acetylation 


CHjCOCl CHjOOCCH 
ch 2 gh — CH 2 OH --- t | 

CH 2 OH 

ch 3 coo 


ch 2 oocch 3 

i 

CH 2 OOCCH 3 


Trlhydrlc Alcohols 

Preparation 

II) Fernnertatlan 


Na 2 C0 3 


-* CH 2 OH ^CH.QK —-CH 2 QH + CHijCHO + COj 


CfiHijOg + yeast 
(II) Glycerol from Sweet Water 

CHjCOOFt “CHCOOR—CH 2 CQOR + 3H 2 Q 

OH 

! 

HOCH 2 CHCH 2 OH + 3RCOOH , 


[superheated steam] 
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(hi) From Fats and Oils - 

. ■ ch 2 qh 

CH 2 COOR CHCOOfl,—CH 2 CQOR + 3NaQH —t CHOH + 3FlCGOlMa 

I 

CHjOH 

Chemical Properties 
(a) Reaction with HI 

ch 2 


ch 2 I 


ch 2 qh 

I 

CHOH + 3Hf --CHJ 

I I 

ch 2 oh ch 2 i 

(b) Reaction with HMOj 


I 


CH 

I 

ch 2 


h 2 so 4 


ch 2 ono 2 


1 r I 

CH 2 OH —CHOH*—CHjOH + 3HN0 3 —- ■■ ■ > CHGNQ 2 + 3 H 2 0 

"L | 


((] Reaction with Sodium 


ch 2 owo 2 


ch 2 oh 

CH 2 ONa 

l 

1 

CHOH 4 2Na 

I 

- * CHOH 

j 

CH 2 CNa 

1 

ch 2 oh 


{d) Oxidation 

Different products are obtained by the use of different oxidizing agents, 
CH 2 OH 

I ' COOH 

CHOH 4 KMnO^ - > ( + H 2 0 + C0 2 


[e} Dehydration 


I „ COOH 

ch 2 oh 

ch 2 oh 

I KHS 04 

CHOH -» CH* = CH'CHO + H z O 


CH 2 OH 


Acerolein 
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(ft Reaction with oxalic acid 

CH;jQH 

l 

CHOH — 

I 

ch 2 oh 


a. 


6 . 


7. 


& 


CHjOCOH 

khso 4 l 

-—► CHOH 


I 

CHjO 


h 2 o 


JO 


CHjOH 

I ' 

HCOOH + CHOH 

I 

CHjOH 


MULTIPLE CHOICE QUESTIONS 
Ethanol can bo converted Into ethanolc add by 


(b) Hydration 
id} Fermentation 


(b) As an anti free ling agent 
[d) F or d enaturlng of ethyl alcohol 


(a) Hydrogenation 
(c] Oxidation 
Methyl alcohol Is not used 
(a) Asa solvent 
(0 As a substitute for petrol 
Methanol can be obtained: from 

(a) water gas (b) destructive distillation of wood 

(c) methane (d) all 

An alcohol which can be prepared by fermentation Is 
(a) CH30H (b) C3H7QH 

(c) CH3 * CH 2 - OH (d) CGHSOH 

Phenol was Isolated by Runge from 
(a) vegetable oil ' (b) coaltar 

(c| wood (d) none of these 

Which one of the folio wing com pound does not have ■ OH group 
(a) ethyleneglycol (b] glycerol 

(c) picric add Id) ethyl acetate 

The hydrogenation of phenol In the presence of Ml and heat gives 
(a) cyclohexane (b) n - hexane 

(c) l-hexanol |d) cytlohexanol 

Ethanol and methanol can be distinguished by a 
(a) Iodoform test (b) Lucas test 

■(c) Benedicts test (d) Tollens test 

9. Which one of the following alcohol has greater boiling point 
(a) ethanol (b) ethylene glaycol 

(c) glycerol (d) methanol 


1 J 


17 


11, 


14, 


15, 


16. 


17. 
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19. 


19. 


30. 


ll. 


23, 


F UNDAMENTAL CClur ^ j AN& MCQi. IN CHEMJSTTlV 

The distinguish among primary, secondary and tertiary alcohols* one would use the following 
experimental method. * 

a} S 3 n dmeyer re a ction\ 

b) -Witting reaction 

c) N in hydrin test 

d) Lucas test 

Aromatic hydrocarbons can be characterized by 
aJ F riede I Crafts test b) Formalin test 
c) BothA&B d| None of these 

In f-hutyl alee hoi, the tertiary carbon Is bonded to; 
a} Three carbon atoms 

b) Three hydrogen atoms 

c) One hydrogen atoms 

d) No hydrogen atoms 

Dehydration of 2’butanol produces 2-butene as a major product according to? 

(a) Saytcuff rule |b) Peroxide effect 

(c) Markownlkoff's rule (d) Anti Markownlk off's rule , 

Acetamide produce on reaction with LIAlH*? 

(a) Methanol (b) Ethanol 

(c) Iso propyl akohol (d) Formic add 

(e) Butanol 

A distinction among primary, secondary and tertiary alcohol can be carried out using? 

(a) Black's reaction . (b) Cannizzaro's reaction 

(c) Wurtz reaction . Id) Williamson's synthesis 

(e) Franktand reaction 

What is the functional group that distinguishes alcohols? 

a) carboxyl c) hydroxy 

b) carbonyl d] amide 

Which statement about both glycerol (1,2,3-propanetriol} and ethanol Is true? 

a) They both contain 3 carbons in the skeleton, 

b) They both are tertiary alcohols. 

c) The both take part In hydrogen bonding 
d} Glycerol Is a trlol while ethartol Is a dlol. 

Which of the following compounds Is correctly classified as a tertiary alcohol? 

a) 3 ’me thy I- 1 -bu ta nol b) 2-methy ! 4 *bu tanol 

c) 3-methyl*2+butanol d) J-methyl-S'butanol 

Which of Itie following would be made from an alcohol by a dehydration reaction? 

■Jalkyne bjilkene 

c) alkane d} alty ha]lde 

When phenol dissolves In water. It functions as 

a) a weak base b} a weak add 

c) an oxidizing agent <J) a reducing agent 

Oxidation of a thiol produces a 

a) salt b) aldehyde 

c) ketone d) Disulfide 

What Is the correct order of reactivity of alcohols in the following reaction? 
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23. 


24. 


25* 


2G. 


27. 


25. 


29 


30. 


31. 


32. 


33. 


34. 


35, 


ft“OH 4 HCI- 
a) 1* > 2 # > 5* 
cj 3">2*>r 
Phenol is less acidic than 
a) ethanol 
c) o-methylphienDl 


2 ->-ZnCl R-CI + H20 
b)r<2'>3* 
d) r>r> 2' 


b) o-nitrophenol 
djo^nethoxypherol 

Which of the following reagents can be used to oxidise primary alcohols to a ydes? 

a] Cr03 in anhydrous medium. 

bjKMn04 in acidic medium, 

t) Pyridiniurrt chlorochromate. 

d) Heat in the presence of Zu at 573K, 

Phenol can be distinguished from ethanol by the reactions with---■ 

a) Sr2/water bj Na 

cj Neutral FeCI3 dj all the above 

Catalytic dehydrogenation of primary alcohol gives a 
a) ketone b) aldehyde 

cj secondary alcohol d) ester 

Denatured alcohol is 

a} Rectified spirit + methanol + naphtha b) Un distilled ethanol 
cj Reunified spirit dj Ethanol + Methanol 

Methanol cannot he dried with anhydrous CaCli because 

a) Cad2 dissolve in it 

b) it is not good dehydrating agent 
cj it forms a solid CaCh. 4CH-0H 

The compound on dehydration gives a ketone. The original compound Is 
aj tertiary alcohol b) secondly alcohol 

c) primary alcohol dj carboxylic add 

Which one of the following is termed as benzul alcohol? 

{aJ CGH50H (b) C6H5CHJGH)2 

|c] C6HSCH20H (dj C6H5COOH ' 

Which one of the following is also known as lactic acid? 

(a) 3-Hydroxy propanoic acid (b) 2-Hydroxy propanoic acid 

(cj 2 -hydroxy butanoic add (dj 3 -hydroxy butanoic add 
Which one of the following Is also known as tartaric add? 

(a) 2 3 -dihydroxy butance I 4 -dioJc'acid 

(b) 2 3 ■ dihydroxy bucanedioic add ■ 

(dj 2 3 -dlhydroxy butanioc add 

(d) 2 2 -dlhydroxy butanoic add 

Waur eas heated at450?C and 200 atm pressure In the presence of Zn0+CrI03 will produce 
(aj mcthanal (b) methanol 

(c) carbonic add (d) methane 

The «s'due obtained after the crystallHatlcn of sugaf from concentrated sugar cane juice If 

fa) Mother liquor |b) FI Iterate 

(c) Extract (dj Molasses 

The formula of sUrch Is * 


36. 


3t 


38 


39. 


60 
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43. 


44. 


45 


46, 


4? 


AND Mcq^ m 

(aj CwHrtOii CsHic0& 

(cj (GHiaOj)n (d} GHiiOt 

The process of fermentation of starch involve many enzymes the sequence of eniymes Used 


(b) 2ymase-rriaItase-diastase 
(d) Did$tasMyitiase maltase 


(b} 9D%alqohof 
fd) 10094 alcohol 


(b) 

(dj 


Hydrogen 

Nascent hydrogenlH] 


are 

(a) piastase^maltase-zymase 
(cj MaltBse-diastase-Eymase 

The rectified spirit contains 
(aj 12 % alcohol 
(c| 95% alcohol 
K2Cr207/H2504 generate 
{aj Oxygen 
(cj Nascent oxygen(Oj 
The oxidation of isopropyl alcohol will yield 
(a) propane ([,} Propanol 

(cj Propancine {dj Propanoic acid 

Which compound Is also known by the name of carbolic acid? 
(a) CjHiOH (b) HzCOi 

(Cj C 6 H 5 OH (d) HjPOi 

The composed of Lucas Reagent? 

(aj Cone. HCI+ ZnCI 2 
(cj Cone. HCJ ^anhydrous 2nCI 2 

[01 


42. Secondary alcohols- 


-+Ketones- 


(dj 

Oxidative 


Cone* HNOi + anhydrous ZnClj 
Oil, HCI + anhydrous ZnCl 2 


(b) Methanol 
(d) isoamyl alochol 

(b) [CH 3 JjCOH 
(d) CHjCHjCHjOH 


degradation 

(aj Carboxylic adds 

(bj Mixture of carboxylic acid w'th large number of carbon atoms 
(cj Ketones and carboxylic acids (lesser no of C-atoms) 

(dj Mixture of carboxylic acid v;:th lesser number of carbon atoms 
In fusel oil which Is a major component ? 

(a) Ethanol 
(cj Butanol 

Which of the following is rubbing alothoJ? 

(3j (CHsjjCHOH 
(c) CaHsQH 

I n a Icoho I s n tide ophl j Jcity in creases w i th? 

(a) In crea s e w Jth n u mber of e lectro-rep el ling R group s 
(bj Decrease with num be r of etectro-r epe 11 Ing R groups 

(c) No effect of number of electro-repelling R groups 

(d) Alcohols do not have any nucleophlliclty 

In conversion of ROH to RX what Is correct decreasing order of effectiveness of hydrogen 
halide acids 

?a) H*<HBr<HCl«HF (b) HF<Hd<HI<HBr 

(c> Hi > HBr < HCI » HF (<*) HI > HBr> HCI » HF 

fhe reactivity order of alcohol towards halogen halides is as follows? 

{aj 3B»2B>iB>MeOH f b ) 3« < 28 > i» > MeOH 

Icj 3fl<29< ie>MeOH 2*^1* < MeOH 
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43. 


49. 


-OK Is-- 

(a) Powerful 
[cl Mild 


iP.jMrwr^ rnwrr^SArjP^igU^- 15 ^ 1 ^ 

■leaving group. 


runt 


50. 


[b) Weak 
(d) Strong 

Which of the following is iones reagent? 

(a) Cone. HCI + ZnCI 2 

(b} Cone. HNO] + anhydrau$ ZnCl j 

[c) KMNCki 

(d) Chromic acid in aqueous acetone 

for the removal of trace of water from ethanol Which is most suitable? 


(a) 

Na 


M 

Mg , 


tc) 

Distillation 


<d} 

C 


Si. Isopropyl alcohol on oxidation gives? 



(a) 

Ether 


W 

Acetone 


(c) 

Ethylene 


id! 

Acetylene 


52. Spirit contains — 

——-—% alcohol by weight. 



(a} 

12,5 


W 

25 


W 

50 


(d) 

75 
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FUMPAfVijHTAI rPWCFPTf ahi jMCOHN fHFMHuv 

- _ — 23. PHENO LS ' 

phenols have general formula ArOH. Ar is phenyl, substituted phenyl and some other aryl 
group e.g. iwpftt yL In phenols hydroxy I group directly attached to a benzene ring. Phenols are 
resemble with alcohols in some extend due to presence of-OH group. Phenols and alcohols both can 
be converted to esters and ether. However, phenols have different chemical and physical properties 
than alcohols. The simplest phenols are solids and liquids having low meltig points. Phenols are less 
soluble in water and readily soluble in organic solvents while most of its derivatives are insoluble in 
water. Phenols are fairly acidic compounds. ’ ■ 

{■>«<rffcation of Phenols: 

[ 3 ) Monohydric Phenols 

MonohydrJc Phenols have one—OH group directly attached to the benzene ring.e.g. 

QB CHj 

,OH 




Phenol Ocresol 

(b) Pihydric Phenols 

Dihydrlc Phenols two hydroxyl groups attached to benzene ring. 


OH 


OH 





W Trfhydrlc Phenols 

in trihy dric phenols three hydroxyl groups are attached to benzene ring. 


OH 


OH 


OH 


p re 
<»> from 





PyrogftUol 

Plants and animals contain phenols. 

P 3 rat Ion of phenols 
diazonium salts 


OH 

Hydroxy quincl 


c 6 h s n 2 ci + h 2 o - Hgat " » c 6 h s oh + N 2 + HCI 
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(f) Hydrogenation 


OH 


OH 



+ 3Hj 


Ml 


IM— arfb 



[01 



ID)' Reaction of Hydroxyl Croup 
(a) Williamson’s Synthesis 

MaOCjHs 

C & H 5 OH+C2H$l — r ; ^ - > CgHsOCfiHs+ Hl 


EtOH 


(b) ClaEsen Condensation 

OH 


ONa 



(c) Salt Formation 



+ NaOH + COa 


OH 


ONa 



+ NiOH 



+ H 3 O 


(d) Ester Formation 

This Is also known as Schotten Baumann reaction, 

OH OOCCHj 




+ HC1 




+ NiO + HjO 


fe) Fries Rearrangement 

COOCHj 



a*G 3 
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0 Ether Formation 
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ONa 


a 


6* 


ay 



Nil 


6* 


2 NaOH 


Ot 


a 



NaOCjHj 


not 


Cu 


U»*fc 




+ 2 Nia + HiO 


+ NaCI 


{g} Replacement of—OH Group by H 

Zn + C 6 H 5 OH — ° IStll U CgHg + ZnO 
MqOj 

c 6 h 5 oh + h 2 ———► c 6 h 6 +h 2 o 

(h) Replacement of —OH by Halogen 

OH 


Cl 



o 


+■ m 3 


-► [Q] + POCljt 


HQ 


[C| Electrophilic Substitution Reactions 
{a) Kolbe Reaction 


ONa 


OH 


OH 




COOH 


+ 3NaCl + 3K 2 0 


Sal icy laid ehyde 
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jUNPAMENTit CONCEPTS ftNl> poq* |W 


[cj Reaction with DFazonlum Salts 
OH N = Na 








Naa+mo 


(d) Mercu ration 
OH 


OH 




OH 



1, 


3 . 


4, 


S. 


6 . 


3 . 


(CH 3 COO) 2 Hg 


MULTIPLE CHOICE QUESTIONS 

Which of the following reagents may be used to distinguish between phenol and benzoic acid? 
(a) Neutral FeCij [b] Aqueous naOH 

Jc) To lien's reagent (d) Molisch reagent 

The conversion of m-nitrophenol to resorcinol involves respectively 
(a) Diazotitation, reduction and hydrolysis 
{b) Hydrolysis, dislocation and reduction 
(c) Reduction, diazatiiation and hydrolysis , 

id) Hydrolysis, reduction and diazatizatian 
Which compound is alio known by the name of carbolic add? 

.(3) CiHiOH (b] H2CO3 

«) C*HsOH Id] HjP0 5 

The given dissociation constant |Ka) value 1,3x10-10 Is of 
fa) Alcohol - (b] Acetic acid 

(c) Water Ed] Phenol 

Heating phenol with Zn will yield 
(a) Benzene (b) Benioic add 

(c| Phenoxide (d) Cyclohexane 

Treating phenol with formaldehyde in the presence of dilute base forms BaJceUta. The process 
Invol ved is 

{a) Oxidation fb] Elimination 

jc) Condensation polymerisation Id) AdditionaE poJymertjzation 
Phenol was isolated by Ru n ge from 
la) Vegetable oil |b) Coaltar 

W Wood id) None of these 

The hydrogenation of phenol in the presence of Ni and heat trivet 
{a) Cyclohexane (b) ^-Hexane * . 

(c) 1-He* a no] . 

Phenol is readily soluble in 
fa) Water 

ft) Inorganic solvents t .. ... , 

W All of these 


ID. 


11 . 


o-Nitrcphenol Is 
{a) Volatile 
(c) Non-volatile ■ 
identify catalyst? 

S0 3 Na 


M^M£j^LCQNCE»r^ am p mcohii enfMisnt T 


(b) Steam volatile 
(d) Non of these 



ON* 


CH 3 

(a) NaOH, Hi SO, 
fc) NazCOi, HzSOi 



CHj 

lb) NaOH, HjO 
(d) NaiCOs, HiO 


12 . 


13 . 


Id) Cydohexanof 
(b) Organic solvents 
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In Dow process reactants are? 

{a) Phenol and sodium hydroxide 
(b) Chlorobenzene and sodium hydroxide 
lc) Tou I ene a nd sodium hydroxl de 
(d) Aromatic sulphonic acids and sodium hydroxide 
Which of following phenols are known to be more toxic? 

(a) Trihydric phenols (b) Dihydric phenols 

IcJ Monohydric phenols (d) All have same toxicity 

Identify major product of following reaction at elevated temperature? 





SOjH 


(a) I (b) II 

(c] III (d) IV 

What is catalyst in Wiitiamson synthesis? 
fa) Ni/EtQH ‘ (h) NaOEt/Acetone 

lc) Cu/EtOH (rf) NaOEt/EtCH 

Phenol undergoes ioniiatlon to become more stable by reacting with 

U) Negative Ions . (b) Positive ions 

(c) Both a and b * Id) Neutral atoms 

& j NTER NATIONAL SCIENTlflC ORGANIZATION Iwww.iici enifflc-Pml 
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IS. 


19 . 


20 . 


21 . 


22 . 


29 . 


24. 


25 , 


26 . 


27 , 


28 . 


29 . 


30 , 


31- 


lb) Ethanol 
(d) Methanol 

(b) Nitric acid 
|d) Sulphuric acid 

(b) Alkenei 
(d| Benzene 


rUNQAMENIM. l^QNCEPT t Mf.qi IW 

Phenol Is stranger acid than water and itselF Is 
(a) Weekly acidic (W Weakly basic 

(c) Alkali M Strong acid 

Melting point of phenol is 
[a) 55'C (b) 43'C 

<C}2S*C (d} 1S*C 

Melting point of phenol is relatively high for an aryl compound because o 
{a) Hydrogen bonding (b) Ionic bonding 

(c) Covalent bonding {d) All of them 

Phenol is 

(a) Solid lb) Crystalline solid 

(c) Gas (d) Liquid 

Dow's method is used to prepared 
(a) 1 Ether 
(c| Phenol 

Picric acid forms when phenol react with 
(a) Hydrogen 
(c) Formaldehyde 
Phenols are derivative of 
(a) Alkanes 
(c) Alkynes 

2, A, 6 tribromophenol forms when phenol directly react with . ' 

(a) Nitric acid (b) Formaldehyde 

|c) Bromine (dj Hydrogen 

Phenol is derivative and has resemblance in structure to 
(a) Oxides of lithium (b) Oxides of magnesium 

(c) Water (d) Oxides of aluminium 

Phenols was discovered by 

(a) Henderson {b) Runge 

(e) Hofmann (d) Bakelite 

When pheno-l Is treated with cone. HiSOi at 373 K, the major product is 

(a) O'Hydroxy benzene su I phonic add 

(b) -.p-Hydroxy benzene sulphonic acid 4 

{c] A mixture of o- and p-hydroxy benzene sulphonic acid 

(d) m-Hydroxy benzene sulphonk acid 
Comparing, Phenol reacts readily then benzene, so it is a 

(a) Nucleophiles (bl Electrophile 

(c) Protophile (d| Both A and B 

Reaction of Phenol with alkali results In a 

la) Salt (b) water 

. Wi (d) Both A and B 

Phen&l dissolves well in 

<»> Alkslis (b) Acids 

W Bases (d) Water 

Bromine reacts with phenol and decolorize orange color and turns it t 

{b| Pink precipitate 


(a) White precipitate 
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32- 


33 . 


34 . 


35 . 


36 . 


37 . 


(d ) Black precipitate 


. . FUNpAiyifN yftl CONCEPTS AKOiMCOi IN CHEMISTRY 

(c) Blue precipitate 

Phenols can act as antioxidant becaus# rr . 

!j ± ^ f L '^ Ct lb) They u nder go electrophlHe substit utiem, 

AllnlX f r ^ dka J avengers, (d) They are easily oxidised. 

Amongst the following phenols which Is most acidic 
(a) Picric acid 


lb) Z'Nitrophenol 
(d) m-Nitrophenol 


(b) Sodium methaxide 
{d) Methanol 


38 , 


{t) 2 , 4-Dirvitrophenol 
Phenol gives anisole on reaction with 
(a}'Sod cum ethoocfde 
fc) Diazo methane in the presence of HF 
Phenol can be converted to o-hydroxybenzaIdehyde by 
|a) Kolbes Reimer'Tiemjnn-reaotion 

(c) WjrtE reaction (d) 5andmey e i's reaction 

Phenol can be distinguished from ethanol by the following reagents except 

<»> Sodium ' (b) NaOH/li 

W Neutral FeCIs . ( d j Bri/HiO 

Phenol Is heated v^ith a solution of mixture of KBr and KBrOs, The major product obtained 
above reaction is’: 

(a) 2, A, 6-Tri b ram a phen oJ (b) 2-Brom opheno! 

w 3-Brdmophenol (d j 4-Bromophenol 

.The correct order of acid strength of the following compounds Is 
A. Phenol B. p-Cresoi C, m-Nitrophenol D. p-Njtropheno! 

la) A>fl>0>C (fc) O8>A>0 

(c) D>C>A>B (d) B>D>A>C 


39, The correct order of decreasing acidity of nitrophenols will be 
[a) m-Nitrophenol > p-NItrophehol >o-Nitrephenol' 

. (b) o-Nitrophenol > m-Nitrophenol > p^Nitrophenol 
(0 p-Nitrophenol > rmNitrophenol > o-Nitrophenol 
(d) p-NItrophenol > o-Nitrophenol > m-NItrophenol 


40. 

When phenol is treated with CKCS3 and NaOH f the product formed 


(a) Salicylic acid 

(b) Salicylaldehyde 


(c) Benzafdehyde 

(d) Benzoic acid 

4L 

Phenols are far more — 

— 7 —than alcohols. 


(a) Acidic 

(b) Basic 


(c) Neutral 

(dj Less addle 


■ Phenols with an electron withdrawing substituent are more 


ta) Acidic 

(b) 

Basic 

(cj Neutral • 

(d) 

Less addle 

Identify secondary alcohol among following? 



HO x 

n 

m 

y—OH ' 

V 

m Sc 

(iv> 

HO \^) 

HO ' 



(a) 1 only 

(b) 

1 and II 
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45, 


46. 


4?, 


48. 


49, 


50. 


fundamen t* i rounfii 

(c) I and tv W tner,lv 

What is the IUPAC name of the following compound? 

HO 


Q- 


NO st 

(a) 34iydrojy-5-nitrotoluene 

(b) 3-meltiyl-4-nitrOphenoL 

(c) 4-hydroKy-2-methv1nitrobenifine 

(d) 4-pitrc-3-methyl phenol 

What is the IUPAC name of the following compound? 



(a) (SM-methyl-2-pent3no1 
10 (Rl-^rn ethyl-4 ■pentanol 


{b) ISJ^methvW-peritanol 
(d) (RJ-4-methyh2-pentanol 


Methanol 

Phenol 

p-nitrophend 
p-mettryl phenol 


Select strongest acid among following? 

(a) Propanol lb) 

(cj Water W) 

Select strongest acid among following? 
fa) p-aminophenol 

(c} Phenol (^1 

What Is aromatic alcohol? 

(a) A six member carbon contai ni ng alternating si ngle and d ou b le bor d 
lb) —OH group attached to be mens ring 

(t) Highly flammable 

Id) Toxic 

What Is result of reacting phenol with a metal? 

(a) Production of hydrogen gai {b) No reaction 

(cj The chlorination of phenol (d) aandc 

Following compound Is? 

OH 


OH 


la) Catechol 
It) Resorcinol 


lb) Qulnol 
Id) Eugnot 


b 

Awp MCatW C|HtM | Sfl y 


l.a 

2,c 

3.C 

yb 

lO.b 

11.a 

17. a 

18.b 

l9.a 

25C 

26,b 

27. b 

33.3 

34x 

35.b 

41.a 

4 2,a 

43.c 

49.a 

50, c 



ANSWERS 


4.d 

5.a 

6x 

12 b 

13-C 

14X 

20 b 

2Lc 

22.b 

2B.b 

2EJ.d 

30.a 

96.3 

37.a 

38 c 

44, b 

45.d 

46,d 


7.b fl.d 

15 ,d 16 a 

23.d 24.c 

31.J 31-c 

39.ri 4Q,b 

47 .t 48.b 
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30, ORGANIC HALOGENS __ 

•ijanic Hiltfcna 



Aliphatic Halides 

tr 

Alkyl Halides 


Aramatic Halides 

tr 

Aryl Halides 


e.g. ch 2 ci 
Methylene chloride 


e.g. Benzyl chloride 



Some Dther examples of commonly known alkyl halides are 

CH^CIj Dilluarodltblofo methane (Freon) 

CHO —cdj 1; 1,2-tridilorotttiylene (Westrosol) 

Preparation 
(a) From Alcohols 

The alcohols are most Important compounds from which afityl halides are mostly prepared 
because the akgho!! are found in variety of shapes and sizes, The alkanes need direct hafogenaMon 
while It is difficult to form aflcyl halides by such type of haluuenatlon of alkanes. 


-OH 


HXcrP 


^ R-S 


|b) From Halogen Adds 

CHj—CH j^CH^CH 2 


Substilulion products 
Elimination Products 
->■ Organ ofnetalllo compounds 


Ir 

HBr I 

-► CHaCHjCH—CHj 


CHj—CHj—CH— CHj+ HBr 


Peroxide 


(Markownlkoffs Products) 


** ^HjCHiCHiBr 


CHjCHjCHjOH + HBr 
CHjCHjC^CH + 1 ;^ 


ZnCI- 


CH 3 CH 2 CHja 


B INTI RATIONAL SfltNTIFlC ^PANiariW ^ ^ ^ 


CHjCI + HCI 

“* c 3 M 7 a + hci + POCI 3 
I + AgCI + C0 2 


(C J Ha Wnation 

ij- v - u S h j 

((jj From Phosphorous Halides 

C3H 7 OHfPC| s _ 

( 0 } ||unb$dlecker J s Method 

RCDOAg + Clj 
(fl Halogen Exchange Reaction 

CH 3 6r + fjal -i£!S2!, cn 3 NNa6f 

propertied 

n inalkanes have hlshbolTJ 3 ™! 3 nUrr ^ e,f * s Hafoalkanes have very tow boiling points white 

3 |nt of that camiDoond t E , PO fllS ' A5theat0mlcwe1 a h t of halogens compounds decrease the boiling 
P ° riier h alarm n? The- ^ i* tlierefci ' e tf| e fluoride has the lowest boiling point « compared 
If °Jr thin in or -n ¥ ^ nsg ub ^ in Water while s ^ l,We In organic solvents. The alkyl halides are 

Waal forces and they arc unable to form bond through hydrogen, 

Bolling Points 

Rl > ftfir > FtCI > AF 

Alkyl fluorides are poisonous and lighter than water. 

(a) H udeophlllc substl tution 


SN 1 


increases 


Rx - 


HaCX 1 2° 

Shfincrea$e3 


(l| Substitution nucleophile unimolecular |SN 1 ) Reaction 

Mg are 0n,! melecul « “ il “ uri molecular. Its rate determine 

rate ». ^ molecules end ft follow first order or kinetics. The me determine step controls the 

undergo Sl7«Mtton Car ' ,0 " atl ° , ' ,S “ an IW> 'faction. Tertiary halides 

CHj ' CMj 

- I I I ' 

OH t CH 3 — C — Br-—► CH 3 — C — OH 

I I 

CH 3 ch 3 

^ nucleophilic b I molecular |SN 2 ) Reaction 

The SN 2 reaction used two molecules In Its rate determine sten «t it u v 

(iS, 11 * 11 ® of kinetlcs - An SN ' reaalon P roceedi wlft complete stereochemical Invelllon Vtwk 
5 p ' a V Important role In determining rates of SN ! reactions. , erLC 
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lamaflca ai r* Hn MCQT1N 

r H H " 

\ 


H 


HO + H-—C—Br 
H 


\/ _ 
HO--'C--Br 


I" 

H 


HO — C H + Be 
H 

I j 

Secondary alkyl halides undergo either SIM orSN reaction. 

Polar solvent; favor 5N 1 mechanism due to polar transition slate whereas solvents, the 
presence or low concentrations and weak nucleophile such as H 2 0, ROH etc- in reaction medium favor 

5N * mechan ism. High con centrations an d slron g nucleophile such isOH,5ftetcfavcirSN m ec hanism. 

(b) Displacement Reaction 

Cl 



NOi 


|c] Elimination Reactions 

CH 3 CH 2 CH 2 Br + Alc, KOH 
CHjOH^CHjBr + KOCjHs 


7 + CH 3 Oi=CH 2 *KBr+H 2 0 
-» CH 3 CH 2 CK 2 —0—C 2 H 5 + KBr 


Tertiary alkyl halides undergo Ej elimination mechanism by primary and secondary alkyl 


halides. 


Br 

I 

CH 3 CHjCH 2 CH 3 -1 CH 2 =ch 2 ch 2 ch 3 + CHjCH =CHCHj 

(Minor Prod u ci) (Major p rod uct j 

{d) Reduction Reactions 

Alkyl halides are reduced to corresponding alkanes by Zn/HCl, and LIAIH4 Jn ether and fed 
phosphorous, 

CK 2 CH 2 £H 2 Br+H 2 —CH 3 CH 3 CH 3 + HBr 
[e] Wum Reaction 

dry 


2CH t 2Ma "^tirer* ^3^2^H 2 CH 3 + INafir 


CimERM*TiD«At SClEKTlFIC ORGANISATION, Iwww.ltr !p rttlfie.gr| f 


2 SB 


0 


<jfir» 


urd Rtagent 




CHjUMgi^ CHJMJ, 

Ether 


CH 3 CH 2 CH 2 Br + 2 U 

4C 2 H S CI + qPb/Na 
(Alloy! 

{f l fridel Crafts Reaction 


CHjCHI + C S H S 


AlCI: 


|W 


Effect of H«t 


■+ CH 3 CH 2 CK 2 ll + UBr 
(C 2 H 5 HPb + 4 NaO 

C 6 H S CH Z CH 3 + HI 


Br 

CH 3 CH 2 CHCH 3 > CHjCH =CHCH 3 


[I) HalogenatEon 

CHjCl + 0 2 

fy Rearrangement 


U.v t Cl 2 Cl 2 

T^T> ch 2 ci 2 —-> chci 3 —^ CC 1 4 


Br 

AICI 3 I 

CH 3 CH 2 CH 3 Br CH 3 CHCH 3 

Substitution Reactions 
(a) Reactl on with AjjO 

2C2H 5 Br + Ag 2 0-3- C 2 H 5 OC 2 H s *2AgBr 

(b| Reaction with Cyanides 

EtOH 


■+ CHaCN + NaBr 
Heat J 

-> CK 3 CN ■+ AgCl 


-> CHjftOj + Agl 
4 CH 3 N0 2 +Nal 


CH 3 Br + NaCN 

CH 3 CI + AgCN 
(c| Reaction with Nitrites 

CHjl + AgNOj 

CH 3 I + NlNOj 

Heart I cm with Carboxylic Adds Silts 

CH 3 C00Ag4CH 3 l- * CH 3 COOCH 3 + Agl 

CK 3 COCNa + CH 3 Br- 1 CH^OOCHj + NaBr . 

(^ Reaction with Ammonia 

A mixture of amines is formed In reaction 

CH 3 CH 2 Br+NH 3 - * CH 3 CH 2 NH 2 + HBr 

CH 3 CH 2 fiH + CH 3 CH 2 Br-► (CH 3 CH 2 ) 2 NH+HBr 

(CHjCH 2 ) 2 NH +CH 3 CH 2 Br ——* (CH 3 CH 2 } 3 N + HBf 
(CH 3 CH 2 ) 3 N * CH 3 CH 2 Br-► {CK 3 CH 2 ) 4 + HBr > 
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(f) Hegelian with Sodium Alkwide 

It Is also known as Williamson's synthesis. 

CHjCH^tltoOCK^j-* [CHjCHjIj N>9r 

(;) Reaction with Potassium or Silver Oxide 

HjD 

CH 3 CI + KOH - ti ;> CH 3 OH + KCI 


Heat 


CHiBr + AgCH-► CH 3 OH* AgBr 


ARYL HALIDES 

Preparation 

{a) Hilogenatlon 



+ CI 2 




+ CU (Excess) 



3flr 2 


(aq) 


NHi 




Br 


+ HBr 


NQj 



Br 


+ HBr 


OWERMATlONALSOEUllflC Oit&AHttATlOn tm w .| te i, n( inp ^- 


NOj \n mmm 

NO] 



p) Sandmeyer's Reaction 


NOi 


ar 2 /H a SD a 
A eiS 0 4 * 



c g h s n 2 c( + cuci 

CgHcjCl +CuO 

from Phenols 

C s H 5 0H + PCI S 

(d) fly Act ion of HOBr 

t fi H 6 +KOBr - 


+ c 6 h 5 


+ N 2 4jCud 2 


c 6 h s o + poq 3 + hci 
-+ C 6 H s Sr+H 2 0 


Properties 

Aryl halides are heavier than water while alkyl halides are lighter’than water. The difference 
in melting points of aryl halides is much wider than their boiling points. 

Chemical Properties 

|i) Halogen Substitution 

Reaction 

Reactions occur only under drastic conditions. 

r u ri A m ™ 3 «^C /200 atm 

C 6 H 5 CI + NaOH -» C 6 H 5 ONa + HCI 

r u 20irC/60atm 

c upf0Lls chlor| j E c 6 n s NH,twa 

(b) Electron Withdrawing Groups 

They activate the halogen group when present at ortho and para positions. Examples are —- 
COR,—NO* — CN, —■—COOK —CHO etc. 

Cl OH 







OH 


NO 2 



NOj 


Electron releasing groups such as —R. —OR. 
tj& W 9 rds nucleophilic substitution reactions. 
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{d) Reduction 


IWH 4 

CgH^Cl ■--r-+ C^H 6 +KC1 


(e) Wurti Fitting Reactions . ha i i{ j es j s termed as a Vtfyrti i&>„, 

The reaction that occur in the presence of only aryl h Nd« * 

whereas reaction that used alkyl halides Is termed as F ttmg r 

(f| -Grignsrd Reagent 

C fi H s Br + Mg - C 5 H 5 Mg.Br 

(g) ulmann Reaction 

2C 6 H 5 l + 2Cu—C e H 5 — 

Aryl bromides and chlorides (Ice this reaction only in the presence of e Withdrawing frocp „ 
orth 0 and para positions, Aryi fluorides don't 0 ndergo UI ma nn reac tion ■ 

{h] Reaction of Be mens Ring 


ctlon ol Benzene n.ng 

In aryl ha.lide halogens have deactivating effect on benzene ring 

/'t rl Cl 


illYL ALKYL HALIDES 

^reparation 

|a| From Toluene 



hv 


C 6 H S -CH3 ♦ Cl 2 (dry) —> GgHgCHjG * HCI 


h] From Chlo rom ethylation of Benzene 



(() From Benzyl Alcohol 

CHjOK 



f*a 5 



MM C0HCffrr| am ^ CQl 1W chcmuthv 

properties 

(a) Reactions of Be rue no Ring 

W 3 CH 2 C| CHiCl 

Wi 

NH 03 +HjS 0 4 
Nit,nation 


CHjQ 





Cl 2 


Nuclear ha I oge nation occurs, in presence of halogen carrier in cold and dark, 
Side chain Balogenation occurs in presence of light and high temperature. 

. ch 2 ci chci 2 ca 3 


High temp, 



Cl 2f Light 



(hi Halogen Involving Reactions 
(I) Nucleophilic Substitution Re action 

CH 2 a 


(II) Oxidation 



+ KCN 


CHj£N 

& 


+ KCI 


CH 2 Cl 


CHO 



„ topriio Nitrate 
+ 0 —“-—> 


ch 2 ci 


+ 0 


HNOj 
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(Eli] Reduction 


EMHaaflgmsafl Pi MCh IH 
CH a Cl CH 3i 



+ 2H 


Zn—Cu 

AkflKol 



|iv) Ulmann Reaction 

CHjCl 


+ Cu 



< 0 ^ 


CBi — 0&! 




cuci 2 


Dlhalogcn Derivative 

DLhalogen derivatives are of three types. 

(a} Gen Dihalldes 

Two halogen atoms attached to some carbon. 

Cl 

t 

ch 3 —c—a 
\ 

H 

Diehloroethane (Ethylidene dicJhloride). 

(b} Vklnil Dihalides 

Two halogen atoms attached to adjacent carbon atoms. 

Br Br 

S l 

H—C— C —H 

[ 1 

H H 


1,2-Dibromoethane {Ethylone dibromide) 

(t) d« Halides 

Two halogen atoms attached to terminal carbon atoms of chain. " 
0—012 — ch 2 —CHj—Cl 
Trimethylene dichloride 

Properties 

l>) Sem-dlhalidti 

(I) from Aldehydes and Ketones 

Gem-dihalides tan be prepared by the action of PG S w PBr 5 

» ? 

ch 3 ch 2 ^c ~h ♦ pa s -—■+ GHjCHjc-H+Poa 

I 

a 



£U VpJLMf^TAt CO ^ rpry am 0 )y| eiDi IN ^ EH | STt y 
0 * 
ti B ' 

CHjCH z —c ^CH 3 + PBr s -h- CH^C^C—CH a 

I 

(II) By addition of Halogen Acids to Alkynes Bf 

HC=CH + ZHBr --> CH 3 CHBr 2 

(b) Vicinal Di halides 

(i) By addition of Halogens to Alkenes 

CH 2 =CH 2 + Oj-+' CHjd — CH 2 CI 

{il| By the action cf PCI 5 on Glycols 

OH OH Q ci 

I I II 

^2 — ffl 2 4 PCI 5 - * CH 2 —CH 2 + ZPOCI 3 + 3HCI 

OH OH Cl Cl, 

II'. II 

CHj—CH 2 + 2hQ-* CH 2 — CH 2 t2H 2 0 

|C] 4,W-Diha!ides 

CH 2 —CH—CH 2 Br *HBr-> grtH 2 CH 2 CH 2 &r 

Properties 

Gem dlh&lldes are less reactive than alkyl halide whereas reactivity of vicinal and diha I Ides is 
of same reactivity as alkyl halides. 

Chemical Properties 
(I) Dchydrohalogenetlon 


(II) Hydrolysis 


CM 3 CHCI 2 + 2K0H (ale.) 


Ethanol 

Heat 


+ HC =CH + 2 KG + 2 HjO 


OH 

H 2 0 I 

CH 3 CHCI 2 + 2 If OH (aq) — > CHjCH 

OH 


CH 3 CHO 


Dehalogenatlon 

Cl—CH j^CH 2 


h 2 o 


„ MeOH 

Cl + 2n ——► CH 2 =CHj + Zn0 2 
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cH^a 

+ Zn 


HJtlQAMf WTJ L tOWCEm *Hf & fW ? TR * 

C, 

McOH / 


Heat 


CH?^ 


+ ZnCli 


CHi 


CH 2 

\ 

ck 2 ci 

TftlHAlOGtN DERIVATIVES 

Trihalogen derivatives of alkenes arc called as haloforms. e-g. chloroform (CHC1 3 ). 
Preparation 

Oil 

(I) Ca^ + 2 CCl 3 CHO- * 2 CNCI 3 + Ca{COOH ) 2 


Oil 

(II) Natural Gas 


400° 


o 

II 


CH 3 CCCI 3 + 3NaOH 


CH4 * CI2 - * CHjCI + CH 2 0 2 + CHCI3 + CCI4 

(ill) From Chloral Hydrate 

CCI 3 CH (OH ) 2 + 2 NaQH —- t CHd 3 + HCOONa *■ H 2 ° 

(iv) Haloform Reaction 

O ' 

II 

CH a CCH 3 + 5NaOa - 

Properties 

(I) DecoFTiposition 

The most toxic and poisonous phosgene ess is prepared when the deconi position of 
chloroform occur 

2 CHCI 3 + 0 2 --> 2 C 0 C 1 2 + 2 HO 

To avoid decomposition of chloroform to phosgene, 0.1% ethyl alcohol is atfdedjhe purily 
of chloroform Is tested by using AgNQ a . If chloroform Is decomposed it will produce precipitate with 

AgNOj, 

(jj) Reduction 

Zn/HG 

CHCI 3 +2H --- * CHiOj + aHCl 

J Ethanol * * 


(Mi) ReimerTletnann Reaction 

OH 



OH 


+ CKCI 3 + 3NaOH 



,,,,, ,, Sunlight 

CHCI 3 + C! 2 -=-> cci 4 «-hgi 

(v) Carbylamlne Reaction 

Cfc^NKj + CHCI 3 + 3 KOH ——* 


CflHsNC+SKa + aHp 


CI NT E R.NATjONAL SCIEMTIFICOROWillAhtm W HflafflS Sl i 


|vl) Heating with Silver 

ac*Ki a + SAg -—► h:=cw+gabci 

(y[[) Nitration &A8CI 

CHCl" l^unur! W ^ nltrlC aCld frorn nitrochtorform 
OKJj + H 0 NQ 2 -* O3CNO5 + H 2 0 

(vUi) Hydrolysis £ 1 


or chloroplcrln [tear gas). 


CHCI 3 + 3KOH 

(in) Reaction with Acetone 

0 


CHCI 3 + CH 3 CCH 3 


CH[OH ) 3 


-* HCOOH 


OH 

I 


-+ ccij -— c — ch 3 


I 

CH 3 

(Chloretane) 

CholorotDne is used as dry. 

(m) Anaesthetic > ^ 

Chloroform mined with 309£ ether is used as anaesthetic. Pure chloroform affects the heart. 

TFIHA-HALOGEN DERIVATIVES 
Preparation 

250—400 a C 

CH4+4CI2 --—► cci 4 *hci 

Afci a 

CS 2 + 3CI 2 —- 1 CCt 4 + 5 2 tl 2 

Properties 

|!J Reaction with HE 

sta s 

■ CCIj * 2 HF- ¥ CCI 2 Fj + 2HCI 

CCl 2 F 2 (DkhlorodiflEJUTomethane! is commonly known as Freon-12 and It Is usually used as a 
propellant and refrigerant, 

(II) Reduction 

Fe/H 2 0 

CC (4 + 2 H-► CHOi + HG 

(III] Reaction with Steam 

5Dtf C 

CG 4 + H 2 0 -* COCJj + 2 HCI 

Phosgene 


(iv) Hydrolysis 


CCI 4 


+ 4KOH 


* CO 2 + 2H 2 0 + 4KG 


CO 4 is used as a fife extinguish having physene as a trade name. 

Note 

W«trosol (CHCf=CCl 2 ) 

Dry cleaner, solvent for fats, oils, waxes,, rubber and other substances. 
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. nnrr . r ... 

WMtroti ICHClj-CHCljl 10|<wl jgr ftts, nils, ws»«. rubb«f , ni 

It It more stable than Westresol and |s Ji 
Ub(tint«. 

Teflon {Cfj—Cf 3 | 

Used as insulator and lubricant. 

Freon (CFjdi) 

Used of refrigerant and propellant. 

Vinyl Chloride (CHj=CHC1) 

It is less reactiv* than ethylene, 

M UITIPLE CHOICE QUESTIONS 

1- Isobutyl magnesiumbromide with dry ether and absolute alcohol Rives 

(a) (CHj)jCHCHjDH and CHiCHjMgBr 

(b) (CHjJjCHCHiCHiCHj and Mg(OH) Br 

<c) |CHj]iCH and CHCHiOMg.Br 

td> lOhliCH, HiC=CHi and Mg(GH)Br 

2. Wh leh of t he foliowing witl give a yellow precipitate with NaO H ? 

[a] HCHO (b| CH 1 COOCOCH 1 

(0 CHiCO NHj (d) CHiCH [OH] CH 2 CH 1 

3. AlkyI hal id es react with d ialkyI re p per reagents to give 

(a) Alkenes lb) Alkyl Copper Halides 

(e) Alkanes Id) Alkenyl Halides 

4. Tertiary alkyl halides are practically Inert to substitution by 5N2 mechanism because of 

(a) Insolubility {b| Instability 

(c) inductive Effect (d) Steric Hindrance 

5. Fe ron used as refngera nt Is 

(a) F*C = CFi . (b) CHjFj 

(t) CCWi (d) CF 

6. In the the mica! reaction, the compounds (A) and (B) a re respectively 

+ CjVCT, ilKOH Q (4+1 fj J iH,0 ’ 

(a) C 2 H,NCand3KO , . ■ 

(b) C 2 H 1 CH and 3KCI 

(c) CtUCHjCOlNHj and 3KQ 

(d) O HiNC and K 1 CO 1 

Etbyl chloride on reduction with UAIH4 gives compound X as an Important product. T on 
chlorination with one mole of Chin the presence of light at ordinary temperature fives 
*Y r . What is X7 


7. 


a. 


EUNMIVUN^ tOHsirri AND MCtUm 





(a) 



Br 

Br 



lb) 



Id 


ID. 


I<JI 


Among the halogens, the one which ii oxidized by nitric acid Is 
(a] Iodine (t>) Chlorine 

[cj Bromine {d] Fluorine 


lb) 


3 


{a] CjHiOH 
CO CiHl 

CCI4 is used as fire extinguisher because 

(a) Of Its covalent bond 

(b) Of its low boiling point 

(c) Of its high melting point 

(d) * It give incombustible vapour 
Which of following Is fast debrom'nated? 


CzHsO 

m 


Ci Hi 



ci z 


Fe 


+ 7 


a 


ci 



a 


11 



13, 


14 , 


la) Carbyt amine reaction 
( 0 ) Williamson^ synthesis 


lb] Hunbsdiacker's Method 
(d) Sandmeyer's Reaction 
activate the halogen group when present at ortho and para positions. 


[a) —Oft 
10 —-OH 

Aryl fluorides don't untfergo- 
(a) Carbyl amine reaction 
W Hydrolysis 


[b] -—COR 
Id) — R 

lb) Wurtz reaction 
(d) Ulmann Reaction 
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15. 


16. 


17. 


is. 


19- 


20 , 


21 . 


22 . 


22 . 


24. 


tynMMiNTw 


Select reaction catalyst? 
CHjCl 


CHiCI 


ClkCl 





w 

High temp, t 
a 2 ,Ught * 

m 

It) 

NH 0 j+HjS 04 

{di 

Nitration 

Which of following Is gem dihaiide? 

lb) 

la) 

CuCI 2 


Dr Dr 

i i 


U) 

1 1 

H— C“C — H 

td) 


HalDgcnal^i 

Fe 

ZfiOj 


BrCHjCHjCHjBr 

C! 

. I 

:h 3 —c—ct 

l E l 

H H H 

CHiCI on reaction with KCN followed by hydrolysis yields 
u> CHjCN (b> CHjCOOH 

(c) HCOOH [d) CHiCOOK 

Deposition of Pb In-—can be prevented using 1,2-dibromDetfoane. 

la} Metal working lathe machines lb) Electric heaters 

(c) Petrol engines Id} Water pipes 

Preparation of alkyl halides in laboratory is least preferred by; 

(a} Direct hatege na lion s of a I ka nes 

(b) Additio n of hyd rogen halides to afcenes 
(c> Treatment of alcohols 

(d) Halide exchange 

Which of following Li not the ulihiatlon of CHiBr? 

(a) Insecticide (b) Disinfectant 

(c) Pesticide 

[<j) As disinfectant for young fruit trees 

Organic compounds which contains halogens Is 

(a) PVC (b) polyvinylchloride 

lei poly chlorn ethene (d) all of them 

Which of the following would not be a reasonable nucleophile In a SN 1 reaction? 

00 nh Eb) uc 

(c) HiO (d) HO 

Which of the following halides will react most rapidly In a SN2 reaction? 

<*> CH,T (b) CHjCI 

WCH.Br {d} CH,I 

Chicrobenzene is prepared commercially by 

(a) Dow's process lb) Deacon's process 


J5- 


26 . 


27. 


20 . 


29 


30. 


31, 


©INTERNATIONAL SCIENTIFIC ORGANIZATION [www udf 


32, 


33. 


34, 


c Raschlg process j(n „„ J4 , 

_ ,. ..j.. t DM Etard s protest 

i T i "* 1 t* rC ^ * rCJCtfTO t0wa ^i nucleophilic substitution reaction at compared to alkyl 
halides due to 1 

{"> The formation of l« s stable carbonlum Ion 

(b) Rcson □ nee slabili ia t Ion 

(c) Longcr-carbon-halogen bond 

(d) Doth (1) and {2} 

Which of the following factors docs not favour SNI mechanism? 

ia) Strong nucleophile (t>) Polar solvent 

{c) Low concentration of nucleophile Id) alkyl halide 

Which of the following I; the correct order of decreasing reactivity towards nucleophilic 
substitution? 

(a) Vinyl chloride > Allyl chloride > Propyl chlarldc 

(b) Propyl chi orid e > Vinyl di lorl de > Allyl chid ri de 

(c) Alyl chi oride > Vinyl chlor Id e > propyl ch I orid e 

(d) Allyl ch lorid e > Propyl chloride > Vinyl ch loride 

The organic Chloro compound,, which Shows complete stereochemical inversion during a 5N2 
reaction, is 

(a) CH*C1 {b) {CiHsfeCHCl 

(C) lCH 3 ) 3 Cd Id) (CHi)jCHCl 

CHj-CHi-Br on treatment with UAIH4 gives ethane gas while (CHi}iC-0r on same treatment 
gives Hi gas because 

(a) The former Is SNz and later is Ez reaction 

(b) The former Is Etand later is 5N 3 reaction 

(c) The former is 5Nt and later Is Ezreaction 

(d) The former is Eiand later Is 5Nj reaction 

Which one of the following statements is wrong? 

(a) Lower alkyl halides are either colourless gases or volatile liquids 

(b) Alkyl halides are highly soluble In water 

(c) Alkyl halides burn easily with green edged flame 

(d) The h igher alkyl halides a re colourless solid s 
The compound (C) Is in this reaction 


CH^OH 

(*} CHiOH 
(c) CHiCHO 


Ph 


HA) 


xsl^(b) > (c) 

(b) HCOOH 
(d) CHiCOOH 


Which will be obtained by boiling CHjCIj with caustic soda? 

U) Sodium oxalate lb) Sodium acetate 

lb} Sodium formate Id} Ethyl alcohol 

A mixture of 1 -chlorobutane snd 2 -chlorobutane when treated with alcoholic KOH, gives 
la) 1 'butene - (b) 2 -butene 

lc} Isobutylene |d} A mixture of 1‘butene and 2-butene 

Which of the following processes does not occur during formation of CHCIJ from ethyl alcohol 

and bleaching powder? 

(a) Oxidation M Chlorination 

ft) Hydrolysis W Reduction 
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35, 


36, 


37, 


3B. 


ic> 

39, 


40. 


41. 


42. 


rwNnf MFEfT* 1 ^ A Mf l ^ ^ fwfM T* 

“ v '~ . ^LikjKa valency of4 but okidahon state- 2 ? 

In which of the following compounds, carbon e*h 

\i) HCHO t Cb) CHiCl 

(cj CHiCIi td) CHCI * 

The antisepticactionof CHIils duett) 

(a} Iodoform itself 

(b) Liberation, of free iodine 

(o) Partially due to Iodine and partially due to CHIj itself 
(d) None of the above 

Which of the following compound undergoes- replacement o y arrr,mg 

with a q NaOM 


U) 


(c) 


(h 

Crr 

t=h 

1 ™W 


(b] 






CT 


M 


c°r 


Which of the- following will b# the least reactive towards nucleophilic substitution? 
CaHsCl - W 


: e { 


of 


at 


ct 

6 


Of 


CE 2 Ct 


The reaction given below is known as 
C*Hsi +2Ma+ltHi->CtHi-Chi+2Nal 
(a] Wurtz reaction 

(c) Wu rtZ'F Itl ng reaction 


Ed) 


M 


Filing reaction 
(d) Ullmann reaction 


15/ Kniri*-nunjn««-» r-r ---- 

Chlorobenzene on heating with aqueous NHj under pressure In the presence of cuprou 
chloride gives 

fa) Benzamlde (b) Nitrobenzene 

(c) Aniline [d) Chlorotmlnobenzent 

Magerijlum Li reacted with _to prepare Grlgnard reagent. 

la) Ethyl amine (b) Diethyl ether 

(C) Methyl amine |d} Ethyl Iodide • ' 

Foil owing compound does not give Iodoform test? 

(a) Acetophenone " (b) Ethanal 

(c) Ethanol (d) Benzophenone 
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43. 


44. 


43. 


4$. 


47. 


48. 


43, 


The reaciee CH,W1T " T 



NjC 


OH- 


HO 





fb) SN l 

(d) E 3 

f 7 ( u H ^ i€$S reactive thar * * ik v l b*IW« towards electrophile due to? 
a) high boiling points (b} tolling paint, 

(c) esonance [d) Stability of carbonium Ions 

On reduction with Zn and HCI, chloroform gives? 

(a) Oiotoropfcrin (b) Formic acid 

{c) ChoiorotOhe fd) Methylene dichloride 

CNCFj + Alcoholic KOH-> Primary aromatic amine 

The reaction given above is known as? 

(a) CarbyJ amine reaction (b) 

(C) Hydrolysis (d) 

Select correct reactivity order of halide ions? 

(a) F> CJ > 6r> I {bj 

|c) F > flr > Cf > I (d) 

-is used to coat non-sticking pots? 

(a) Teflon {bj Propylene 

W Styrene (d) IssmyrJstrete 

Identify following reaction? 

RCOOAg + Cl 2 -- > RCI + AeCI + C0 2 

(a) SN 1 Reaction 

(cj Wurtz Reaction 


Wurtz reaction 
. Reduction 

I > CJ > Br > F 
i>Br>Cf>F 


fb) SN‘ Reaction 
fd) Hunbsd. : ecker J 5 Method 


50. Reaction of ethyl bromide with sodium alkoxide is called as- 


(a) Carbyl amine reaction 
(c) William so Yi synthesis 


jb} Hunbsefieckfir's Method 
(d) Wurtz Reaction 

Answers 


l.c 

2 ,d 

3. c 

.4<f 

5. c 

6 . 

?.b 

i.d 

- 3. b 

10 . a 

11 , d 

12 . d 

13. b 

14. d 

15. C 

16 . d 

17. b 

is.c 

19. a 

20. E 

21 . d 

22 . d 

23. c 

24. c 

^S. a 

26, a 

27, d 

. ,23, a 

2 S. a 

3&b 

31. d 

32. b 

33. d 

34, d 

3S.b 

36. b 

37, b 

38, d 

39, c 

40. c 

41, d 

42. d 

43. c 

44, c 

. 45. d 

-46. a 

47. d 

48.d 

49. c 

50. C 
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These j, r e compounds containing. ”-CQOH G P 


Monacarboxylic Acids 

These contain only —OQQtf *roup 

Preparation 
[a) Oxid-ation 

* 01 * ™,COOH 


Carlwwlitatas 9tt lunet!s"> | l som " s of ester5 


CH 3 CH 2 OH 
The oxidnin.fi agents are 
(b) Hydrolysis 


-4 ch 3 


KMriO* dilute HNO 3 and K 2 &2&7 + H 2 $0 * 


Heat 

CHj,COOCiH s + NaOH - -* 

CHjCOONa + C 2 H 5 qHCH 3 COONa * KCl — 
Conc.HiSOa 

CHjCHjCN -—* CHjCHiCOOH 


CH 3 COOH 4 N&CI 


lc| From Grlgnard Reagents 
CH J CH 1 CH i MgBr + CQj 


CHjCHiCOOH + Mg(OH)Br 
(d) From Dicarbowylic Adds 


CHjCHiCHiCOOMfi&f 


HjO 


t 

H 


Heat 


COOH —CHj — COOH 

Malonicacid 

Hpsr 

COOH—COOH — » RCQOH + COj 


* CHjCODH + C 0 2 


(e) From Add Amidei 

CHACON Rj + HNOj 

(fj From Sodium Aikoilde 


-» CHjCOOM * N 2 + HjO 


160*C 

CiHjONa + CO- * C 2 H 5 C0ONa 


HCE 


CjK 5 COOH + Nad 

(g) Catalytic Oxidation of Long Chain Alkanes 

RCH a + 20 2 RCOOH + COj 

(i) from Reduction Manganoug and 

C H 3 CH=CHCHjCOOH+ 2 H — 


* potassium ch 3 ck 2 ch 2 ch 2 cooh 

stearate 1 Gt 


OtniEWUTtDHAi SOI NTllHC {MGAMOATkON 


(J) Koch Reaction 


funoamj_nt atjonci rt SANDMCfliinenrH|^B T 


CM 2 =CH 2 tC0.(,j 0 ChjCHjCOOH 


Properties 

First four members of carboxylic acids series are water soSubfe. Even number of Carbon atoms 

containing cerboxyl-c adds have higher melting paint* a, compared to odd C-a to ms adds. The 
cjrboxyi'C acr s □ not show some reactions of carbonyl group, pit* value is decrease's with increase in 

acidic strength. 

AeidftV Order 

HCOOH > CH 3 COOH ^CHjCH 2 COOH > CHjjtH^CDOH 

OjCHCOOH > HCOOH ^CgH^COOH > CHjCOOH > NH 2 CH 2 COOH 

Acidjty Ts decrease in the presence of Electron donating groups, and vice versa, 

Chemical Properties 

(A) Reactions due to Replaceable Hydrogen 
Salt Formation 

CH 3 COOH + NaOK --» CH 3 tQQNa + H 2 D 

CH 3 COOH + In -* (CH 3 COOJ 2 2rt + H 2 

(B) Reactions of Hydroxyl Group 
(a) Formation of Acid Hatides 

CH3C00H *■ pcij-► cHjeoa ♦ poa 3 + hci 

jbj Formation of Anhydrides 

0 o 


2 CH 3 COH 

(£] Formation of Nitrites 


P 2 0 5 


11 n 

-► CH 3 — c — O — c —CH 3 + H 2 0 


CH 3 COOH + CO(NH 2 | 2 


CH 3 COHH 2 


Heat 


PjOs 


£<f) fiter Formation 

CHjtOOH + H0C 2 H s 
[*] Amide Formation 

CH 3 CQOH + NH 3 


CH^Chl + H z O 

—t ch 3 cooc 2 h s + h 2 o 

> CH 3 COONH 4 --r CHjC0NH 2 + H 2 0 


1^] Reactfotii of Carbonyl Group 

UAlfWNaflHi 

R—COOH -4 RCH?CH 

Ether JL 

RecE p /hi 

CHjCOOH 4 3H 2 2Q ^J sxr f , CH 3 -CH 2 + 2H 2 0 
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HIWfltMENTM cpHrEPT* ANP 


(D} Re actlom of Carboxyl Sc Acid 
(a) Decarboxylation 


CaO 


CH 4 fHa^CO^ 


CH 3 COONa + NaOH 
[b) Aldehyde Formation 

(CHjCOOJj Ca ♦ (HCOO)i C-> ** S CHO * 3CaCO i 

(c} Ketone Forma lion 


|CH 3 «>Q) 2 ta ■— 

(d| Hunsdiecker Reaction 

2 €H 3 COOAe + 0 2 

(e) Schmidt Reaction 

IM9H3-+ K2SO4 -— 
CHjCOOH + MN 3 - 

JE) Reaction duet to Aikyl 6 «up 
(a) Nell-Volhard-ZeliFUlrV Reaction 


C H 3 CM 2 CH jCOOH + Cl 2 

Cl 


-» CH 3 CQCH 3 + CaCOj 

-► 2 CH 3 a + 2C0 2 + ZAgd 


^ HNj 

—* CHjNH 2 + C 02 +N 2 


Cl 

1 

.+ CH 3 CM 2 CHCOOH+HCI 

cl 

t 


p 

CH 3 CH 2 CHCOOM + cljl - * CH 3 CH 2 CCOOH 

a 

Formic acid does not undergo ha luge nail Dr, due to absence of d carbon atom. 


{b} Oxidation 


OH 


B u HiOj 

CH.CHjCHnCOOH + [OJ —-> CH 3 CHCH 2 COOH 

■' fS-hydrwy butyric acid 

Reaction of Formic Acid . 

In addition to above reactions, formic acid fiives following reactions, 

(t) MicflBn with cone. HjS<>4 

Cone.HjS^ 

HCOOH -- * C0 + H 2 0 . 


(b) Action of Heat 

160 °C 

HCOOH > C0 2 +H 2 


fc) Reducing Agent 

Formic acid like aldehydes but unlike either Miboxylk adds reduces Toiler s 
solution, mercuric chloride and potassium permanganate, 

HCOOH + Ag 2 0-> COi+HjO + IAg (Silver mirror) 

HCOOH + 2CuO -- —* to 2 + HjQ + Cu^O (Reddish brown ppt.J 

HCOOH + ZHgClj-► CQj + + h * 2^2 (White) 

C 1 NT c R n^tic !£i iwtific obcajiuation t HwwlKknvf■; orc i 


reagent 



„ rnnu . u „_ rl mat 1 ^aBara 

2HCOOH Hg 2 Clj + 2CO2 + HQ + 2 Hg (BEacfc) 


KiSO,, + 2MnS0 4 + SCO; * SH 2 0 


ZKMnOg-t 3H 2 S0 4 + SHCOOH 
(d) Heating of Sodium Salt with Sodalime 

HCOON a . Na0 H-52^„ JtNjjC03 


jt) Heating of Sodium Format 


2HCOOi;a - 30q t£4 C OOfiB* 




coo Ha + 2 Hcr 

I 


COONa 

Chemical Preparation 
(a) Ester Formation 


E 

COON a 

—> CODH + 2NaCI 

I 

COOH 


Q 

[b) Anhydride Formation 

COONa 


COOH OOOC 2 H 4 

Cor.c.H 2 S 04 


6 


+ CjHjOH 


COOL 



+ H^O + HjO 




(c) Reduction 


COOH 



+ 4H 



(d| Dry Distillation of Calcium Salts 

Ca(COOC 6 H s l 2 - * C 6 H s COC 6 H 5 + CaC0 3 

Ca(COOC s H 5 ) 2 + Ca(HCOO) 2 - * 2 C fi H s CHO + 2CaC0j 

Substitution Reaction 

Carboxylic acid groupismeta directing, 

COOH 


+ Br 2 


COOH 
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Add Amides 
Preparation 

Is.) From Ammonium Sails of CarbortyElt Acids 

Heat rt 

CH 3 COONH 4 * CH 3 CONH2 + ^2° 

[b) F^om Carboxylic Acids 

o 


II 


Heat 


CH3CONH2 + C02 + NH4 


CH^COOlt + NH Z C NH 2 
(c| From Allkyl Cyanides 

CH 3 CN + H 2 O-► ch 3 conh 2 

{d] From Ammonolytls of Add Derivative* 

|CH 3 C0) 2 O+2r4H 3 - ¥ CH 3 CONH 2 ♦ CH 3 COONH 4 

CH 3 CQCI + 2NH 3 - -* CH 3 CONH 2 +NH 4 CI 

CH 3 COOCj% + NH 3 —-► CH 3 CONHj+ OjHjOH 

properties 

Farmamlde Is available In liquid phase, where as all others amides are white, odourless, 
crystalline solid. The melting points of amides are higher than those adds due to Intermoloeular 
hydrogen bonding. Amides are amphoteric. 

Chemical Properties 

(a) Reduction 

£K 3 CONH 2 + 4H CH 3 CH z NH 2 + H 2 0 

[b] Dehydration 

l* 2 ^s 

CH 3 CONH 2 - > CHjCW + H z O 

lc) Hoffman Bromide Reaction 

CH 3 COTJH 2 + Br Z + 4K0H ^| CQho) j C ) » CH 3 NH 2 + 1KBr * K 2 co 3 + ZH 2° 

(dj Action of HNO 2 

CHjCONH 2 +■ HNQ 2 -■* CH3COOH + N j + h 2 o 

Urea 

Urea was synthesized for the first time in laboratory by Wholer (182B) by evaporates 
amenonlom cyanale solution which was prepared by evaporating a solution containing ammonium 
sulfate and potassium cyanate. 

' |j| e+^T 

2KCN0+(NH 4 ) 2 $O 4 --► 2NH 4 CNO t K 2 S 0 4 

a 


nh 4 cno 


Molecular 

Rearrangement 


* htH 2 — C — NH 2 


In urine, urea Is present as NH 2 CDNH 2 - HN 0 3 . 


OlHTEUUTUNM. 5QE Nil FIC ORGANIZATION lwwwjtfi»„rifr ^ 


1 uNPAwf fat amm Aaa wca> in amnia 

properties 

(a) La bor atory Spate Pre pa ral I on 

° n 

C 2 H s O C —OC 2 H & +2NH 3 -* NH 2 — C — NH 2 + 2EtOH 

0 

91 

CGCI 2 +2NH 3 -—* NHjCNHj+ZHCt 

COCI +2NHj-» NH 2 CONH2+2HCl 

p) industrial Scale Preparation 

1SCPC H 2 S 0 4 

|l] - * CaNCN ---» NH 2 CN 

H 2 0 
NH 2 d)NH 2 


NH 2 


in) 


NHj + COi 


*. 0 = C\ + 


OH 


O 


NH 2 


'I / 

HjO + NH 2 CNH 2 ^=i O “ 

ONH 4 

Properties 

Urea is an odourless, white and crystalline solid with melting point of 132 5 C. It Is soluble In 
water and alcohol but In ether It Is Insoluble. 

Chemical Properties 
(a| Hydrolysis 

NH 2 CONH 2 + H 2 0-■+ 2MH a + H 2 C0 3 


h 2 o + C0 2 


1^1 Reaction with Hydrazine 

MHjCONHj + H 2 N —NH 2 


-¥ nh 2 conhnh 2 +nh 3 

Semlcarbazide 


Semicarbazide is a half hydraildc and half amide. 
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FTJHt 


(*J Action oF HlVO z 

NHjCNHj+HN^O- > 2NHj+2H 2 0 + H2 C0 3 


h 2 o+C 0 2 


(dj Reaction with Ethanol 

NH 2 CONH 2 +C 2 H 5 OH 
e) Acetylation 

NHjCONH 2 + CH 3 COCI 

ai 2 o 3 

2 CjH 5 OH 


-+ nh 2 cooc 2 h s + wh 3 

-» NH 2 CONHCOCHj + HCI 


11 . 


12 . 


1 . 


2 . 


A. 


0. 


7. 


S. 


2SFC * C 2 H S OC 2 H 5* H 2° 
multiple choice questions 

Tamarinds contain major quantities of foSowing add? 

(a) Citric acid (b) Tartaric acid 

(c) Acetic acid Id) Butyric add 

Sour milk contains, which add? 

(a) Citric acid (b) 

(c) Acetic acid (d) 

What is the common name of ethanoic acid 7 
(a) Acetic acid lb] 

[c] Formic acid (d) 

Benzoic acid is a? 

(a) Strong acid (b) 

(c) Salt Id) 

Artificial fruity smell and flavors of food are due to? 

(a) Alcohols (b) Aldehydes 

(c) Ketones (d) Esters 

-— {I UP AC name) is product of butyrk acid and ethanol. 


L 3 . 


Tartaric acid ' 
Butyric 3 cid 

Ethanic acid 
Propionic acid 

Weak base 
Weak acid 


-in distilled water. 


(a) Ehyl butyrate 
(c) Butyl ethanoate 
Amineactsas*"^— 

(a) Strong acid 
\c) Salt 

Nicotine,, caffeine, and morphine are? 

(a) Alcohols 

|c) Amides 

Semicarbatide is a half-and half 

(a) Alcohols, add 
(c) Ketones, hydraiide 


(b) Methyl pentanoate 
{d) Ethyl butanoate 

(b) Weak base 
(d) Neutral 

(b) Aldehydes 
(df Carboxylic acids 


10 . 


[b) hydraride, amide 

...... t . , , , [dJ Carboxylic acid, amide 

Malomc acid on continuous heating for long time produce? 

w . (b) Etlttooicatid 

(c| Propanoic it id (d) Fo-micicld 


DfNTTftMATlOhAL SCtEMTIflC ORGAftJZATION hriw* ifrj ^ 


iave 


■melting points in 


<b) 

(d| 


Lower 

Somewhat same 


14. 


15 . 


16 . 


17 , 


IE. 


15 . 


20 . 


21 . 


22 . 




fyjVD AMFWTj M Co^nerrc . 

Even numu.r 0 f carbon m^Stm ^ it t^ 

comparison to odd 3^%^*'^ Carb0l<vlic 3cScli Ki 

(a) Higher 
fc) Exactly same 
Select correct acidity order, 

!5 r| C tHCQOH 6 HsC00M * CH3COOH * NH ZCK z COOH > CljCHCOOH 
( > 2 HCOOH < HCOOH < CjH^COOH iCHjCOOH < NHjCHjCOOH 

(c) CljCHCOOH » HCOOH < C 6 H 5 COOH >CHjCOOH > NHjCHjCOOH 

(d) CljCHCOOH > HCOOH > C 6 H 5 COOH > CHjCOOH > NHjCH jCOOH 
Select correct acidity order, 

(a) HCOOH < CH 3 COOH < CH 3 CH 2 COOH < CH 3 (CH 2 ) n Ct>OK 
Ibj HCOOH > CH gCOO H > tH 3 CH 2 COOH > CH 3 [CH 2 ) n COO K 
CHjCOOH > CHjCHjCOOH > CH 3 (CH jJ n COQH > HCOOH 
HCOOH<CHjCOQH < CH 3 CH 2 COQH> CH 3 {Oi 2 ) n CQOH 

--‘does not undergo hafoge nation, 

(a) Acetic acid {b) Ethanoic acid 

M Propanoic acid (d) Formic add 

" is only carboxylic acid that reduces To lien's reagent Fehiing solution, mercuric 
chloride an d potassi urn permanganate. 

(a) Acetic acid 
fc) Propanoic acid 
Forma m.'de Isa. 


ft) 

lrf) 


fb) 

fd) 


Ethanoic add 
Formic add 


(a) 

Solid 

M 

Gas 

Id 

Liquid 

(d) 

Semi solid 

Amides are —-In character. 



la) 

Acidic 

lb] 

Basic 

Id 

Amphoteric 

«f] 

Weak acid 

In urine, urea Is present as. 



la) 

NHjCONHj' NHjCONHj 


N^CONHj ♦ HNQ 3 

It) 

nh 2 conh 2 

Id) 

NH 2 CONH 2 . HiO 

Give name of a cyclic compound that gives an 

equimolar amount of 

Oxidative cleavage? 



(a) 

Cylcobutene 


Cy do butane 

id 

Cyclop ropene 

Id) 

Cyclopropane 


— acid is present in red ants. 



< a ? 

Formic add 

fb) 

Ethanoic acid 

Icj 

Propanoic acid 

Id) 

Malic acid 


■-^give white precipitate with HgCIz. 


(a) 

Acetic acid 

(b) 

Ethenoic acid 

fc) 

Propanoic acid 

fd) 

Formic acid 

Baking powder contains which arid? 



(a) 

Acetic acid 

lb) 

Lactic acid 

fc) 

Prop anoic acid 

Id] 

Tartaric acid 
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2S, 


27. 


28 . 


23 . 


30- 


31 . 


32. 


33. 


34. 


ru NOAM E NIAIHOWCEPTS * NO hi rnt 1M chemistm! 


23, 

Urine is acidic In nature due to presence of? 

Urea 


(a) Acetic acid 

lb) 

24. 

10 HCI 

Which of the following is basic? 

Ed) 

NaHiP04 


te) CHiCHiOH 

M 

HiOi 


(C) HOCHzCHjOH 

(d) 

CHiCOOH 

25. 

Acetamide is treated separately with 
would give methyl amine? 

the 

following reag^nts- 


(a) PCIs 

(bj 

NaOH + Brz 


(c) Sodalime 

(d) 

Hot cone. HzSOj 


Which 


0n * of these 


Hydrogenation of beniyoyl chloride in the presence of Pd on BaSO^ gives. 

( 3 ) Benzyl alcohol lb) BenzaOdehyde 

tc) Benzoic add (d) Phenol 

WhEn propionic acid is treated with aqueous sodium bicarbonate, COj is liberated. The C of 
CQj comes from? 

{a) Methyl group (b) Carboxylic add group 

(cj Methylene group (d) Bicarbonate group 

Benzoyl chloride is prepared from benzakL acid by. 

(a) Clip to {bj SOiCh 

(c) SOClz (d) Ch,HzO 

The product of acid hydrolysis of P and Q can be distinguished by. 

>QCOC«i HA 
P-lffC—<T Q- \ am ^ 

Xal * ' VoCH, 


(a) Lucas reagent {bj 2,4-DNP 

(c) Fehllng's solution (d] NaHSOj 

An enantiomErically pure acid is treated racemic mixture of an alcohol having one chiral 
carbon. The ester formed will be? 

(a) Optically active mixture (h) Pure enantiomer 

(c) Mesa compound (d) Racemic mixture 

Benzamlde on treatment with POClz gives. 

(a) Aniline (b) Benzonltrile 

tc) Chlorobenzene !d) Benzyl amine 

When benzene su I phonic add and p-nitrophenol are treated with NaHCCU, the gases released 
respectively, are. 

la) SO*, MO* lb) SDz, NO 

(t) SOfc DO* (d) CO*, COi 


When - COOH is attached directly to the benzene ring the acid is called’ 
[a) Aliphatic [bj Allcydic 

(c) Carboxylic (j], 

The common name of propane 1 3-dloic is. 

(a) Oxalic add j b j 

(c) Malonicadd J 


Aromatic 


CirfTERHATIOMALSaEWnFlO OTGftHlZAOQS [www.lMifm.fir 


Aromatic acid 
Fumaric acid 


35 . 


35 . 


37. 


38. 


39. 


40, 


41. 


42 


43 . 


44. 


45 


IS. 


4?» 


4a. 


19. 


The common thing.iry ^HiMisrwy 
(a) Aromatic* h * JC ““<«n<loialc add Is that both are. 

(c) Hydrocarbons tb * DicarbOKylic 

Th. Irritation c» 8 td by bi(e „ ^ « s, ™"« 

[aj Lactic acid 

. {cj Uric acid td . 

The acid which is used a. ink remover is. 

{a] Oxalic acid 

10 Adipic acid 

Which of the following is the strongest acid? 
la) Water 

(0 Acetic acid 

Synthetic rubber is prepared by.? 

(a) Acetic acid 

{0 Carbonic acid 

Acidic amino acids have, 

(a) 2 ammo groups and 1 carboxylic group 

{b) 1 amino and 1 carboxylic graups 

(cJ 2 ca rboxylic groups an d 1 amino gra up 

(d) 2 amino and 2 carboxylic groups 


te) 

Formic acid 

Acetic acid 

Eb) 

Succinic acid 

id) 

1 

Acetic acid 

lb) 

Formic acid 

te) 

Propanoic acid 

(b> 

Formic acid 

W) 

Benzoic acid 


In the formation of Zwitter ions proton goes from? 

{a) Carboxyl to amino group [b) Amino to carboxyl group 
(c) Amino group only r (d) Carboxyl group qnry 

The term. Internal salt refers to? 

(a)Addic character of amino adds (bjESasic character of amino acids 
[c)Dipolar character of amino acids {d) Non-poJar structure or amino acids 
The organic add that does not has COOH group is? 

(a) pfil.hafic add (b) carbolic acid 

|t) Maleic acid (d) Sucdnicacid 

Which one of the following adds is present in lemon juice? 

(a) Citric acid {bj Benzoic acid 

(c) Tartaric add (dj Oxalic acid 

The test which Is used for the Identification of amlno-aclds It, 

|a) Mlnhydrln test (b) Molltthtesl 

|c) Bluretfctest Id} Benedict test 

Which one of following amino acid is neither addle nor a basic Fn nature? 

{a) Lysine [bj Histidine 

(tj Praline (dj Glutamic acid 

Carboxylic acid reacts with ammonia to form ammonium salts which on heating produces? 
(a) C0z (b] Alkane 

tc) Ester f*f) Add amide 

Glycine Is the name of an amino acid because of? 
tel Sweet taste (h) 

(cj Shining appearance tel 

The complete reduction carboxylic acid results In the formation of 
_(a) Alkyne_ W Alkene 

ClN ' Ffl TArio\AL SCIENTIFIC ORGANIIMION |yayrJl£!lT±!ifcSMj 


Bitter taste 
Green colour 
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so. 


51. 


52, 


53. 


Si 


55. 


56. 


57. 


SB. 


59. 


60, 


61. 


62. 


63. 


FUNDAMENT ^ rnucjFTS ANP f H QlEMfrUL 
(0 AFkane ' ^ Alcohol 

The organic add that can be made from ethanol is. 


64. 


(a] Acetic acid 
(c) Butanoic add 

Picric add Ls. 

(a) m cmocar boxy lc acid 

(c} dlcarboxylic acid 

The formula of palmitic acid, 
{a) CisHjiCOOH 

(c) CnHasCQOH 

Essential amino acids are? 

(a) 5 

(c) IS 


lb) 


Formic acid 
□trie acid 


{d] 


(b} dicarboxylic acid 
none of these 


lb) 

Id} 

(b) 

Id) 


CuHitCGQH 

CwHssCOON 

10 

20 


all above 

Acetic acid 
Butanoic acid 

acetic acid 
butyric add 


The aliphatic monocarboxylic acids are obtained by the hydrolysis of. 

(a) proteins and olid lb) fats and proteins 

fcj fats and oils (d} 

Which of the following is not a fatty acid? 

(a} Propanoic acid (h) 

fc) Phthallcacid (d) 

An acid with unpleasant smell. 

{a} formic acid lb} 

ft) propionic acid Id) 

The basic hydrolysis of ethyl acetate produces? 

( a } Ethanol lb) ■ acetic acid 

{c) ethanol and acetic acid Id} ethanol and sodium acetate 

Carboxylic acid on reduction with H! / phosphorous yields, 
fa) alkane (b) alcohols 

fc} aldehydes (d) ketones 

Which of the following is not an ester? 
fa} amyl acetate (b) 

fc) Isobutyle formate (d) 

The reaction of carboxylic acids with alcohols In presence of cone. H25 04 is called? 
(a) Esterification (b) Neutralization 

(c) Hydrolysis . ' fd} Saponification 

Which of the following has orange flaw? 

(a) I so butyl formate lb) octy! acetate 

jc} ethyl butyrate (d) amyl lactate 

W hlch of the followl ng is not an a ml no adds? 
fa} glumatic acid r .* (b) lactic add 

fej aspartic acids (d) Glycine 

Among of the following which amino adds is present In cheese? 
la} lysine (b) alanine 

(c) tyrosine (d) proline 

amino succinic add is also called- 


65. 


lljNpflWrMAL rnwrum.^ ^n IN f HEMlSTBT 

(b) aspartic add 

Which of the following is an unsaturated? 
fa) malanic add 


(a) Lysine 

(c) Alanine 


(c) 


sodium butyrate 
octyl acetate 


cINTERNATIONAL SCIENTIFIC ORGANIZATION [ j^yrw iicicutillc arni 


succinic acid 


Eb} 

Id) 


oxalic acid 
maleic acid 


1 . 

b 

2 . 

d 

ANSWERS 

3. a 

4, 

d 

5. 

d 

6 i 

d 

7, 

. b 

3. 

c 

9, 

b 

10 , 

d 

11 . 

a 

12 . 

d 

13. 

b 

14. 

d 

15, 

d 

16. 

c 

17. 

c 

18, 

b 

19 

a 

20 . 

a 

21 . 

d 

22 . 

e 

23. 

d 

24. 

M 

25. 

b 

26 . 

b. 

27, 

d 

38. 

c. 

29. 

C. 

30, 

tf. 

31, 

b. 

32, 

d. 

33j 

d. 

34, 

£, 

35. 

b. 

36. 

b. 

37. 

a. 

33. 

b. 

39, 


40. 

e. 

41. 

a. 

42, 

t 

43. 

b. 

44. 

i- 

45. 

a. 

46. 

c 

47. 

d. 

43. 

a. 

49. 

C. 

SO. 

a. 

51. 

d 

52, 

a. 

53. 

b. 

54, 

C. 

55, 

c. 

56. 

d. 

57. 

d. 

58. 

a. 

59, 

b. 

60 

a. 

61. 

b. 

62. 

b. 

63 

c. 

64. 

b. 

65, 

d. 
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31. imnivnEiftNDKETONH. 


Aldehydes and kesones have M () C = ° f" ^ "«• 

atom Is gitached to primary carbon atom whereas in ketonEs it is atlach ®|*alkanone CSrb ° n at ° m - 
According to HJPAC aldehydes are known as alkenals and ketones are ca 

Preparation tl „ . , , 

These an be synthesized* in the laboratory from aiken«, alines, arenas and alcohol,by 

reactions given following. 

(a] Dehydrogenation 


rch 2 qh 


Cu 


3 O 0 PC 


* nCH 0 + H 2 0 


CH^CHOHCHj 3oyc » CHjCCH 3 + H 2 0 

(b) Oxidation 

OH O 

I 11 [(CM 3 ) 3 C01 3 AI 

ch 3 —ch--ch 3 +ch 3 + c —ch 3 - i 

o 


II 

ch 3 — c —ch 3 4Ch 3 chohch 3 

The reaction 'b r (oxidation) is also known as Qpper.auer oxidation. 

CHjCHjCHjOH + [01- > CH 3 CHjCHO+ H 2 0 

OH 0 

KjCrjQj 11 

ch 3 ch —ch 3 +[01 > ch 3 -c -ch 3 + h 2 o 

(c] From Acids 

■ ■ 

0 

CICHjCOOl* -HSU CHj-C -CHj+ CaC0 3 

0 


MnO ^ 

3CH 3 CQOH ——* CH 3 _t^CH 3 4C0 1 + H 2 0 
HCOOH +CH 3 COOH CHjCH0*CO 1 + KjO 


(RCOO)jCa 


Pyrolysis 


O o 

N , II 

* 4ft C R 


0 

p ll 

R Cft' + fo'coojjCa 



(i) 0,0 Kfdcess WIW 

Cd(CO] 4 

CHj-'CHj + CO + Hj-1» CH 3 CH 2 CHO 

^-CH-Ot^CO^ C „ 3 CH 2 CHO + CHjCHCHO 

l 

, ' ch 3 

(p] Hydrolysis of Gem-dihalides 


CH 3 CH0r 2 


aq NaOH 
2(KfC 


ch 3 cho 


(f) Rosenmuncf Reduction 

• Pd/BaS0 4 

CH 3 COCI + H 2 -- CHjCHO + HCl 

|g| Wacker Method 

CH 2 —CH 2 + P(fcr 2 + n 2 0 i CH 3 CHO + Pd + 2 HCI 


CH 3 CH=CH 2 + Pdd 2 4 h 2 o 


-> CH 3 C CH 3 + Pd 4 2HCI 

II 

Q 


|h) Oxidation of Glycols 
OH OH 

I 1 I CH 3 COOH 

CH 2 — CH 2 4 Pb(OOCCH 3 ) 4 --* 

2KCHO + 3CH 3 COOH + Ph(OOCCH 3 ) 2 

[I) Step hen Reduction 

This method Is only specific for the synthesis of alcohols. Ketones cannot be prepared by using 
Stephen reduction. 

Properties 

Aldehydes and ketones have higher boiling paints than alkenes due to more polarity and the 
dipole-dipole Interactions But in the presence or hydrogen bonding alcohols have higher boiling points 
lhan these carbonyl compounds. Aldehydes and ketones are water soluble as-they can form hydrogen 
with the protons of OH groups, 

1 Reduction 

In Wolff-Klshner reduction, heating Is carried out with hydrazine and alcoholic KQH to produce 
hydrocarbon, In Clemmensen reduction zinc amalgam and cone HO are catalyst. 

O 

-“* "FT 


n r 


^ehyds or Ketone 


Hydrocarbon 
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FUNDAMENTAL CONCEPT *N& MCQ* IS CttEMlSjH 

Aldehyde? and ketones can be reduced to p.nmary or mZ 

catalytic hydrogenation over a metal catalyst aT1 " reduction 
aluminum hydride. 

O 

II 

''"R‘ 

Aldehyde or Ketone 

2. Addition of Grignard reagent 

0 

. II 

R^R < 

3. Acetal formation 

O 


OH 

I 

CH 

FT "'R 

AJeohol 


R 


Mg 

■/ "Br 


\ s*e 

HoA 

R 


R^^H + W0H =^ = 


AJdhyde or Ketono 


HO^ \ 

H 

Hormacelal 


R 


V/OF 


X' 

OR^ \ 

H 

Acetal 


+ HjO 


4, Cyanohydrin format (on 

O 


R" 


R 


+ HCN 


5. Hydration 


Aldhyde or Ketone 
O 

^R + H 2 0 


E. 


Al dhydo or Ketone 
O 

J- 

■»* 


F,C^ "CF S + M ’° 


AldhyOo or Ketone 


\ ^CN 

HO^ C \ 

R 

Cyenohydrln 


\^°n 

HO^ \ 

R 

Gemlnel dlqj 
F,C 

V w 

HO^ \ 

CF a 

Oemlnol dlol 


~D I NT! NATIONAL SCIENTIFIC OMWnlATiON lwww.lidtntlHt.or*r 


FU lNPAMEN TaiJ O^CEPirs fc U ft MCQl IN CHEMlSTftV 
&. Reaction with primary amines 

O 




+ R"NH-> ■ Mdlto '. V^ NHR " E " mi,al °" \ MR-> 


HO \ 


Aldhyde or Ketone 


R‘ 

Carbinolamine 


\ 


+ H a O 


R fc 


N-subsitiuted imine 


7 , Oxidation of aldehydes and ketones 

A number of reagents are used to oxidize aldehydes and these are readily oxidized to 
carboxylic acids. 

CHO . 

COQH 



i. 



O 

Furfural Furoic acid 

The reactions of ketones with peroxy adds are known as Ueeyer-Villigef oxidations. 



CJIjCOjOM CMO, 




CH n 


ch 3 

Cyclohexyl propryl ketone 
B. Reaction with secondary amines 

O 


O CH a 
Cydohexyl propan ate 


R" 


R 


X. + R 2 NH 

RT ^R- 


Aljhyde or Ketone 

The Witting react Ion 
O 


. \ ^N Ra -HjO \ ^siRj 

- - 0 ^ + H 2 ° 

H0 \ 


Carblnolamlr.e 


\ 

R' 

Ena mine 



6 


o'O 


CpJopflnfr'Tdrifl 


n4*H-/« n ffVh iirrt!hwiw™» 


T|fflHrt/p*wXlln« Drift! 
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« ,„n.M FHIAl CON S T " W< *’ 

MULTIPLE CHOICE QUESTIONS 

What is IUPAC name of following compound? 

f -* ch 3 

r\ 


i. 



{a) 3-phenylbutana! 

(c) 3 -phenyihutanoic acid 
2 . Identify product of reaction? 


£b} a-phenY ^ 1 ’^ 131 ^ 116 

(dj 3- m ethyl'3'pbenyIpropan ol 


pec 

,OM 5^ 



C*Hi 


HjCi 



(a) . l» 11 

(c) 111 W lv 

What is the major product of following reaction? 

CHj 


HiC 



I.ClBAH, 

T^uen* 

JffC 


OMe 


a.Hjor 



OH HjC 



HJC 


QWka H 3 C 



IV 


(4 V 

lc} III 


<b] II 
td) IV 


"©ThTTERMATIOPiAL SCI ttfTl FIC OACAMWTIflN 


152 


£ UHDftM^T flL E0HCEPTS AMD MCOi IN CHFMI5TBT 

i' What E$ the major product of following reaction? 




Ill 


(a) HI 

(e) II___ 

^NTER^lo^scieuuficOFIGAKIZATION [v^*L 
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FUWDflMgum CDWCiPT5 AM T> MCOl m CHCMiSfflV 

B. What is the major product of following reaction? 

OH 


NMe 



CK^NHj, 
2 , HiO' 




9. 


taj Ml 
(c) II 

What ii the major product aF following reaction? 

i OH 


12 


:3, 


14. 


ISi 



1. NHjOH 



NOH 



10 , 


ft) 

M 


I 

IV 


11 . 


la) 111 

M II 

What Is combinatorial chemistry? 

{aj Synthesi s of aldehydes and ketn nes 

<b> BUmkK ° f “ mp0,JndS « “• «• *i-ne, >h,n Mk. them to * 

jc) A combination of ino rganic and organic chqmj S trv 

ft) Mixing together random chemicals. 

A Henry reaction an aliphatic niiro compound reacts with? 
ft) Atdhyde {h , r 

(cl K« 0 nc {5| 


16, 


17 . 


IB. 


OiNTtBNAlLMiAL SOEWTlf ic (MftANI2AlKJn 


In Robfruor, .M.LI.IU‘ ”"™ U»MM, I HWmi 

prior to the aldol condensation * urated kelQ ne and a carbonyl group undergoes-—— 

fa] Michael reaction 

(c) NudeophKIc conjugal* addition 5 J“° lreK, T 
(n the Guerbet matron aljJhl. , *? eari0ciUlysis 

form the find product. * * ' °" n " i - ,rBm an alcohol, self-condenses to 

(a) Plant 

(c) Section 5 , 

T i . , I a} Chemical 

The compound shown Is best classified as a [an I 

^ - XH 3 


ft! 

ft) 


Enamlre 

Oxime 



19 . 

20 , 

21 . 

22 . 

23 . 

24 . 


ft) Hydrazone 

(d) Imine 

When a nucleophile encounters a ketone, the site of attack is 

(a) Attacks terrain a I carbon 

(b) The oxygen atom of the carbonyl 

[cj Both the carbon and oxygen atoms, with equal probability 
(d J The carbon a tom of the ca rb onyl 

Which of the following substance produce acetaldehyde on dry distillation? 

(aj (CH3COO)2Ca fb) (HC00J2Ca 

lc) both (a)and (b) (dj none 

Which of the following will have the highest boiling point? 
fa) methanol Jb) ethanol 

tO pro pan a f (d) hexanone 

Which of the following reaction is not shown by ketones? 
ft) reaction with HCN 

(b) reaction with NaHSOS 

ft) reaction with 246 initrophenyl hyd re* i ne 

ft) reaction with Fehling solution: 

The carbon atom of carbonyl group Is, 

ft) sp hybridized (b) sp 2 hybridized 

(c> sp3 hybridized (d) dsp2 hybridized 

Which of the following substances does not give iodoform test 
fa) acetaldehyde (bj ethyl alcohol 

lc) methyl alcohol (d) acetone 

Formalin Is_ % solution of formaldehyde In water. 

(aj 10% fb) 2Q% 

lc) 40% fd) 60% 

Which of the following aldehydes shows rapid reaction with sodium nitroprusslde? 
(a) formaldehyde (b) acetaldehyde 

(c) bemaldehyde (d) acetone 

Acetone reacts with HCN to form a cyanohydrin. It is an example of 

[a) electronphnic addition (b) electrophilic substitution 

(c) nucleophilic addition (d) nucleophilic substitution 

Which of the foKowing compounds will react with Tollens reagent? 


A ttQHA! SCIEhT WK ORGANIZATION [«ww.lKlehtifv «ri 


29S 


Scanned with CamScanner 


































25, 


26. 


27, 


20. 


29, 


30, 


31. 


32. 


33. 


34. 


35. 


36. 


17+ 


3 S. 


39. 


all of th e above 

acetaldehyde 
trimethyl acetaldehyde 


ei mnAMFNTftL CONCEPT* .*NO WCQi in C^amE 
(a l CH3-CHO (W CH^CH-CH3 

{£) CHi^COOH Ml CK3 CCKCH^CHJ 

Which of the following reactions may be associated with aide V e an 
(a) nucleophile addition M) polymeriiat on 

lc) ox id at on M) 

Cannizzaros reaction is not given by. 

{a| formaldehyde l* 1 ) 

(c) benzaldehyde Ml 

Which of the following reagents will react with both aldehydes and net Dries? 
la} Grignard reagent (b) Tollens reagent 

(c) FehNngsreagent Id). Benedicts reagent 

Ketones are comparatively less reactive than aldehdye. It is due to 
(a) alkyl groups are electron donating (b) stefrc hindrance 

lc) both (a) and (b) [d) none 

Which of the following do not give a Idol condensation reactions? 

(a) formaldehyde lb] acetaldehyde 

lc) die mthyl ketone , <d) propionaldehyde 

Which of the following is not a use or formaldehyde? 

la] in silvery mirror lb) ip making medicine urotropine 

10 in making throat lozenges Id) in making acetic acid 

formaldehyde and lactose are combined to produce throat lozenges named as. 

(a) forma mint [b) lactomint 

(c) aldomlnt (d) forma lactose 

Which of the fallowing is not a ase of acetaldehyde? 

{a} formation of phenolic resins lb) formation of mirror 

[c) antiseptic inhalant (d) formation Df throat lozenges 

For m u I a of ha' o for m is. 

(a)HCOX (b)CX4 (c)CHX3 (d)CH3X 

Form a I de hyde Co nd enses with phenol In the p resen ce or d ilute H 2504 to yield, 

la) Nylon 66 (b) Ufotropine 

(c) Aniline formaldehyde plastic (d) Bakelite 

Formalin consists of mixture of formaldehyde methyl alcohol and water. Percentage of water 
in It Is, 

(a) 6 QW lb] SQK 

lc) 52% (d) gw 

Which Of the following will not give addition reaction with NaHSOi, 

(a) HCHO {b) CH3CHO 

(c) CH3-CH2-CHO (d) N one Df the above 

On hgattog atd«hy<jes with Fehllng; motion we grta precipitate whose colour Is. 

|J) Pink (bj black 

fcl 7 «'lsw M) brick red 

TdrtideT' " mP ° Ur ’ dS h “ ,he “UrtoHomiW CH20 end reacts with sodium 


40. 


41. 

and, 


42. 


43. 


44. 


45. 


la) 

tc) 


carbonic acid 
acetic acid 


lb] ethanol 

■ .i j j . a , . Ml methanoic add 

Aldehyde en d ketone have seme t« eeral formula for homoin, 


•17, 


48. 


4y, 


OIMTlfWAllONM. SPEN Tine ORGANIZATION fwww .Arj^r tific 


ecus senes. 


<>) ChH2„02n wr n . , w ^ ,„„r M 

jc) CnH2nO ^ CrH2n 

Oxidation of primary alcohol gives ^ CflHln0n *' 1 

(a) ketone ’ ... 

(c) Alkene then-COOH yj ^ster ^ 

n c np!"!ls^+ e ' :,a ' n ^ u ri;i II '* by a i r OKi dat Ion of ethylene using pall ad i u m chlo ride a s cata ly st 

_as promoter. 

W pda2 lb.\ re,™ 

; ; „ ri . W Cu2CJ2 

L C “? 2 Id) PbCB 

Ncleophllic addition reactions are catalysed. 

Acid (b) base 

(c) Both a and b W) None J 

Acetaldehyele cyanohydrin on acid hydrolysis yields. 

(a) Tartaric acid (b) Propanoic add 

{c) Lactic acid jdj Valeric acid 


Acetal on add hydrolysis generates. 

(aj Alcohol (b) 

lc) Both a & b (d) 

Wh'ch one exhibits a Idol condensation, 

(a) Hchq (b) 

(c) CI3CCN0 (d) 


Ketone 

None of the above 

G5H5CHO 

CH3COCH3 


40, Fo r a Idol con dens atlo n 1 he conditions necessa iy ? 

I®) < . (b) 

(c] Baste medium (d) 

Aldehydes are reduced to? ' 

(a) P alcohol (b) 

lc) T alcohol [d| 

Telia hydroborate ion is the source of? 

|a) proton {b| 

lc) both a & b [d) 

Which of the following is a symmetrical ketone? 
(a) 3-heKanone [b) 

lc) bu tan one- (d) 


■H 

All 

5 alcohol 
Not possible 

H+ 

H- 

acetone 

2 -pentanone 


i0, Dry distillation of calcium acetate results in the formation of? 


!*) 

formaldehyde 

i- 


(b) 

acetaldehyde 



It) 

methane 




(d) 

acetone 








ANSWERS 


■ 



1,3 

2 .b 

3.d 

4,a 

5.C 

6 .d 

7 + a 

B.c 

9.a 

lO.b 

It.a 

l?.a 

13.b 

14. d 

15-d 

IS.c 

17 b 

18 .d 

19 b 

20 c 

2 l.c 

22 . d 

23,c 

24. a 

2 S.d 

2 £.b 

27,a 

28.c 

29,3 

3D.d 

31, a 

32d 

33.C 

34d 

35.C 

3S-C 

3?.d 

3S.c 

39.C 

40-b 

4l,c 

42.c 

, 43.c 

44. c 

45 ,d 

46.d 

47,3 

4B.d 

49 b 

50.d 
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FUNS 


pirtSANO'-STEM 


Ethers: The general formula of rtfiewls JnlpmpnXYl 


as flf0up ' e * 


-ochi (Methoxy) 

IUPAC names 


-OCiHitElhoKV] 


n IUPAC system ethers are known as alkoxy 


^rocarbont Larger alkyl group is taken as a 


parent name, __ mnfl tune of isomerism found in ethers. 

Functional isomerism and metamerism are common typ 

Examples of functional isomerism: . n 

CHiOCKi (Dimethyl ethane] and GHsOH (Ethyl alcohol) 

Examples of metamerism: 

CiHiOCjMs CHsOCaHr 

Diethyl ethe r Methyl n-propyl ether 
Preparation: 

(a) Dehydration of alcohol It 

Dehydration Df alcohols is carried out at WO sc 

CiHsOH + HiSO*-* CiHsHSp* + HiO 

C 1 H 1 HSD* + CaHjOH- * QHiOCiKi+HjSO* 


CHiOCHlCHj)i 
Methyl isopropyl ether 


2 C 2 H 5 OH 


AI Z 03 


250 s C 

lb] Will i a mso n's Synth eiis 
CjH s ONa + C 2 H S I - 
(c) Prom Grignard Reagent 


-* C 2 H & OC 2 H 5 + HjO 
-* C 2 H 5 OC 2 H 5 + Ntal 


CH 3 OCH 2 a + C 2 H 5 MgBr 


CHjOCH^CHjCHj + Mg(0r)CI 


Id] By Heating Alkyl Halide with Silver Oxide 

2C 2 Hjl + Ag z O-*• C 2 H 5 OC 2 H5+2 Agl 

Properties 

Ethers are inert or unreactive substances, They are basic In nature, 

Reactions of Alkyl Croups 
(a) H singe nation 

0 a 

Dark 

ch 3 ch 2 och z ch 3 + 2 da-* ch 3 chochch 3 


ci 2 + ch 3 ch 2 och 2 ch 3 

Peroxide Formation 


Light 


+ccijcdj —0 —ca 2 cci3 


OH oh 

o 2 I I 

CH 3 CH 2 OCH 2 CH 3 -- gbt * CHjCHCOCHtHj 

detection of peroxide in ethers can he carried by shaking FeS0 4 solution with ether a 1 * 1 
then adding lew drops of potassium thiocyanate solution. The appearance of red color W**"* 
presence of peroxides In ethers. The peroxides axldhes Fe 2v to f e 3+ i(ms ln feS0 Fe *+ g(yes red *** 

with CNS“loni 


pIMTEHKATlOhlAL SOEW 1 FIC ORGAN CATION 


tNTAl CON CEPT I ANP MCQi. IH CH IMBmY 

Auctions of Etheral oxygen 
0 Formation of Oxorlum Salts 

c 2 H S oc 2 H S * Ha -r- [(C 2 H £ ] z OH| + + Cl“ 

fie action* of C—O Linkage 
(a) Hydrolysis 

HjSOj 

C 2 H s 0 C 2 H 5 + h 2 O-> 2 C 2 H 3 OH 

{b] Reaction with Cone, H 2 S0 4 

C 2 H 5 OC 2 H s + H z &0 4 - > C 2 H S —tiS0 4 + c z h 5 oh 

c z h 5 oh + h 2 $q 4 -► c 2 h s hso 4 +h 2 o 

[c] Reaction with PCIg 

c 2 h 5 o—oc 2 h s + pa £ -► ic 2 h 5 ci+ poa 3 


C 3 H 7 OC 2 H 5 + Pa 5 
(d) Cleavage by Adds 
Order: 

HI >HBr >HO 


-> c 3 h 7 ci+ c 2 h 5 ci + poci 3 


Cold 


C 2 H 5 OC 2 H 5 + HI —» c z h 5 oh + c 2 h s i 


CH 3 OC 2 H s +HI 


Cold 


* c 2 h 5 oh + {:h 3 i 


C 2 H s OC 2 H 5 + HI 


Heat 


-> C 2 H s l + H 2 0 



Heat 

OCH 3 +HI - * 


& 


OH + CH 3 I 


Anly.ZnClj 


[e] Reaction with Acetyl Chloride 

C 2 H 5 OC 2 H 5 + CH a COCI ^ 

Anty,2nCi z 


C 2 H 5 0C2H 5 +tCH 3 CO 2 ) 2 O 


Heat 


* c 2 h 5 ci + CH 3 COOC 2 H 5 
* 2 CH 3 COOC 2 H 5 


(*) Combustion 


If) Oxidation 


Ifl! Dehydration 


C 2 H 5 OC 2 H 5 + 60 2 -► dCO 2 +5H 2 0 

CHjCHjOCHjCHj 2CH3CHO CH3COOH 

Aljpj 

C 2 H S 0C 2 H 5 — 2CH 1 =CH 2 +H I 0 
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Epoxides 10x1 rants} 




m 


/\ 


H 2 0 + CHi-CH 2 


+ 

H 


-> CH Z — Chi 

l \ 

OH OH 


Q 


/\ 

m H6r + CHj-CHi 


CHj—CH 2 

I 1 

Bf OH 


(X 


Oil) 


.. /\ 

C 2 H 4 OIMa + CH 2 -CHi 

A 

HCN+CHj-CHi 


H 

Organic Ester s 

Preparation 

la] Direct Esterification 


-+ C 2 H s OCH 2 CH 2 OH' 


CNCH 2 CH 2 QH 


ft 


CH 3 COOH + HOC 2 H 5 *=* CH 3 CODCjH 5 + H 2 0 
lb} From Acid Chlorides 

CH 3 COCUCjH s OH CH 3 C00C 2 H S + Ha 

tc} From Anhydrides 

Anhy InClj 

(eH a C0]20frC2H 5 OH -+ CHjCQQCjHj + CH 3 COCH 

(dl From Salta of Carboxylic Add 

CjHrOH 

CHjCOOAg + CjHjl -——* CHjCOOCjHj + Agl 

(c) Prom Alkyl Cyanides * 

+ 

CH 3 CN+C 2 H 5 0H+H 2 0 —CH 3 COOC 2 K 5 + NHj 
lf| From Tlxchenko Reaction , * 

CH3CHO + CH3CHO ——* CH 3 COOC 2 H 5 
This reaction is based on Canniziero's reaction 

Ul From Esterification ol Carboxylic Adds " : 

M jrsr'*'- ««*.,* 

Ether 


, a.jpwwy.-Sio^ 


Ci™i^T.or^mii|Ti<icQft CM i 1A1lo|< tMwitoh| --- -—_ 


imMWIflBjCQMCtri AM Mrn.... 
pj claisen Condensation — 

givep-keoester^'^ ^ ^ ketone or ester by using sodium ethoxlde tr 

C 2 H S —ONa 

JCH 3 C00C 2 h S-—* CH 3 COCH 2 C0 2 C 2 H s + EtOHC 

MULTIPLE CHOICE QUESTIONS 

L Th 1 e detect 110 n o f perox IIdo irr ethers can be carrie d by sh akin* solution with eth er a n d 

then adding few drops of_solution 

f*J Fea.potasrium thiocyanate (bj FeCI* potassium thiocyanate 

(c) FeS0 4 , potassium thiocyanate (d) FeCfe, potassium cyanate 

2 , Sel ect correct or d er o f e f feet i ven ess for cleavage of etheral bo nd ? 

{a) Hr < HSr < HO < HF {b> H r > HBr > HCI > HF 

(c) HI > HBr < HCI > HF (dj HI < H&r > HCI > HF ’ 

3. In Claisen condensation, an ester reacts with aldehyde, ketone or ester by using sodium 

ethoxide to give- 

(a) a-keo Ester 

(c) S-keo ester (d} 


7. 


+ 

H 


Tischenko Reaction Is used to prepare 
£a] Ester 
{c) Carboxylic acid 
Select correct product? 

A ’ 

H 2 0 + CH 3 -— CHa —*7 

(a) C 2 H s OCH 2 CH 2 OH 
(c} CH 2 —CH 2 

i I 

Br OH 

Select correct product? 

„ ai 2 o 3 

c a H soc 2 H 5 ! 7 


(<0 


a, p-keo ester 
P-keo ester 
-from aJdyhde, 
Ether' 

Amine 


(b) 

Ed} 


ch 3 cooc 2 h s + h 2 o 
ch 2 —ch 2 
I I 

OH OH 


400 D C 


ch 2 — ch 2 

t I 

OH OH 

te) c 2 h 5 och 2 ch 2 oh 

Select appropriate choice? 
c H3COa + CjH 5 OH Pyrlllinc 

(«> ch 2 —cm, 

I I 

OH OH 

to C 2 H 5 OCH 2 CH 2 OH 


(b) 


W 




(b) 


fd) 


ch 2 =ch 2 + h 2 o 

CH 3 CQOC 2 H5 + ^2^ 


CH 2 ^CH 2 + h 2 o 
CH 3 COOC 2 H5 ♦‘HCf 
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6, Select appropriate choice? 

8 

CH3COQH + HOC2H5 ? 

W CH 2 —CHj 

l 1 

OK OH. 

[t] C 2 K 5 OCH 2 CH z OH 
How you can obtain required product? 

? ---^ CH a COQC 2 H 5 + CH^COCH 

(a) CHjCOOH + HOC2H5 ( h ) CHgCDCJ + C2K5OH 

(c) (CH^COfaO + C 2 H 5 OH Id) CHjOOOAg + CjHjI 


(bj CH2=CH2 +HjO 
0 ) CH 3 COOC 2 H 5 +H 2 O 


9, 


10 - 


19. 


10. 


What is missing in the following reaction? 

ch 3 ch 2 och 2 ch 3 


101 


—«2° 


+ ch 3 coqh 


la) 

(c) 


2CHjCHO 

c 2 h 5 oh 


tb)ICH 2 =CH z 
01 ICH 3 CO)jO 


11 . 


12 . 


-colorwith CN5 ions. 


Red 

Blue 


15. 


14. 


IS. 


16 . 


17. 


Fe^* gives.- 

(a) Yellow (b) 

(c) Brown lb) 

The following reaction is known as? 

CjH^ONa^H^-► CjHjOC^Hs + Nal 

(a) Tisthenko Reaction [b) daisen Condensation 

IcJ Diels-Alder Reaction 0) Williainwn's Synthesis 

Which one of the following is termed as benzul alcohol? 

0) CtHsOH lb) CthjCHlOHjj 

01 CiHjCHiOH Id) dHsCOOH 

Which one of the following is also known as lactic add? 

(a) 3-Hydroxy propanoic add 0) 2-Hydroxy propanoic add 

U) l-hydraxy butanoic acid Id) 3-hydroxy butanoic acid 

Which one of the following is also known as tartarlc ad d? 

1(a) 7 3-d I hydroxy balance 14 -dloic add 

{ b) 2 5 -di'nyd rosy b uta n edinie add 
lc) 2 3 'dihydrojry butaniac acid 
0) 2 2 -dihydroxy butanoic add 

Water gas heated at 4S0t and 2D0 atm pressufi In the presence of ZnQ+CrjOj will prod^ ct 
la) methanol [b) methanol 

0) carbonic add 0) methane 

The residue obtained after the crystallization 0 f ,y 8ar from iorvcentfrted iUgar cine 
called. 

l») Mother liquor 0) p jllefalfl 

1=) Ertrirt (d) Molasses 


I* 


OiwrteNATiowM KJirmf iC 0R4«uWTI0*t 


20. 


21 . 


22 . 


n. 


24, 


2S, 


26, 


27. 




29. 




The to,mule of *** m ™' mmr 

(a) CiiHziOn 

fc) (C B hluO s ) n jjj 

^ f fei'mentation of starch involve many entymes the sequence of ernymei usedl 


Eb) 

Id) 

(bj 

f d) 

lb) 

Id) 


Zym a se- m a I ta se-dlasta se 
Diastase-zymase- m a f ta s e 

90% alcohol 
100% alcohol 

Hydrogen 

Nascent hydrogenJH) 

Propanol 
Propanoic add 


are. 

[aj Diast a se - m a Ttase -;y ma s e 

(c) M a Itas e-di a stase -jy ma se 

The rectified Spirit contains, 

{a) 12% alcohol 

(c) 95% sfcohol 

KzCriOr/Hi50« generate. 

(a) Oxygen 
fcj Nascent oxygen [Oj 

, The’oxidation of isopropyl alcohol will yield? 
la) propane (b) 

fc) Prcpanone 

Which alcohoi will undergo elimination reaction to give alkene in the presence of acidic 
potassium dichromate? 

la) Primary alcohol [bj Secondary alcohol 

lc) Tertiary alcohol (d) All of above 

The distinction test for primary secondary and tertiary alcohol required to react each of them 

b, 

(a) Cone. HO and anhydrous 5QCI? 

(b) Cane, MCI and anhydrous CaCIt 

(c) Cone. HCl and anhydrous PCfj 

(d) Cone. HCl and anhydrous ZnCIi 

Which compound is also known by the name of carboTic acid? 

(a) CjHjOH lb) HzCQi 

jc) CfHsOH 0) H,POi 


The given dissociation constant (Jta) vaiue 1.3x10-10 Is of? 

(a) Alcohol (b) Acetic add 

(cj Water (d) Phenol 

Heating phenol with Zn will yield? 

U) Benzene lb) Benzole acid 

It) Phenoxlde (d) Cyclohexane 

When phenol-Is heated with concentrated nitric add the product is. 
la) Picric acid lb) o-nitrophenaJ 

It) 13 S'trinJtro benzene (d) p-nitrophenol 

Treating phenol with formaldehyde In the presence of dilute base forms BafceJlte, The process 
Involved is? 

la) oxidation ( b ) e |imJ ^ r on 

It) condensation polymerization Id) additional polymerization 

Which compound shows hydrogen bonding? 

(a) CiHt (*>) 

'^^^IlChlAI tf| Fr | T | F | f ^fZAMTAllflH lw'WW.IlElcr»'lfe,BH? 3Q3 



Scanned with CamScanner 





















44. 


p r »njrrirf^ V m * ND M c(a * >M£SiIiijUSrS3g 



(C) CHsOCHj 

m 

CiHsO 

31. 

Ethanol can be converted into etha note acid by? 

Hydration 

Fermentation 


la) Hydrogenation 
(c) Oxidation 

(b) 

Id] 

32. 

Methyl alcohol is not used. 

(a) As a solvent 
| c) As a su b st it Lite for petrol 

(b) 

id) 

As an mtifreeling agent 

For denaturing of ethyl alcohol 

33. 

Methanol can be obtained from? 

(a) water gas 

ib) 

destructive distillation of wood 


(c> methane 

id) 

all 

34. 

An alcohol which can be prepared hy fermentation is 


(a) CHiOH 

{b} 

CsHjOH 


(cl CH 3 -CMi—OH 

(d) 

CtHsQH 

3S. 

Absolute alcohol is obtained when rectified spirit is treated with? 


la} CalOhJi 

(b) 

CaCOi 


(c) CaCb 

id) 

CaO 

36. 

When alcohol reacts with phosphorous halides it geives, 


la) alkyl halides 

[b) 

alkyl amine 


Id alkanes 

tdl 

alkynes 

37. 

phenol was Isolated by Runge from? 




|sj v^ptahk oil (b) coaltar 

(e) wood (d) none of those 

3B, Which onacf the folia wing compound does not Have - OH group, 
(9) ethyleneglycol (b) glycerol 

(c) picric acid |d) ethyl acetate 

39. The hydrogenation of phenol in the presence of Ni and heat gives 

[a) tydohexane lb] 1 - hexane 

lc) 1 - hexanol Id] cydohexanol 

40. Ethers sh o w f u nctional g roup 3som erlsm wit h ? 

[a] aldehydes - (fa) 

1c) alcohols (d) 

41. Etha not a nd meth an ol ca n be distinguished by a, 

(a) Iodoform test jb) 

|c) Benedicts test Id) 

42. Which one of the following al cohol has greater boiling point? 

(a) ethanol lb) ethyleneglaycol 1 

M a>ycerai {d} methanol 

43. What Is the name of the following compound? 


ketones 
carboxylic acid 

tucas test 
Tollers test 



45. 


46. 


47. 


48. 


49. 


SO; 


(a) Ethyl cyclohexyl ether 
lb) Hexyl propyl ether 
(t) 1-Ethoxy cyclohexane 
Id) tydohexyl propyl ether 

Alcohols ha vehVntrboiilrig points than alkane of 

J___ e5 of comp arable molecular weight because ol 


OINtFUMAHO-MAtSCIEWIFlCORawiEATIOH 



(•) hydrogen 

(cj sterie strain ,b] * Jlaj(lal Interactions, 

TEST' ha ‘ ,he 

[C] CHr^HfCHj tb) CHr ^ Ht - 0hi 

Whet is the correct nsmeforthe loltcwlng 
(a) ff)*l-met hy l-l-cydohexen-4-a I 
1b) S)'l-methyh?-cyclohexen-4-o 
(c) (A) -4 -methyl-4-cydoh exen^ l-o| 
id} (5M-methyl^-eye |ohexen4-al 

A chemist attempted unsuccessfully to form lodoethanefrom ethanol using Nal. Why did the 
reaction fall? 

fa} I was not a good enough nucleophile. 

| b) A se cond a ry or tertiary a Icohol was n e ede d, 

(c) "£)H is a poor leaving group. 

(d) Na* was a poor counterion 

Whrch product Is obtained when {ffj^butend Is treated with p-toluenesulfonyf chloride? 

(a) (/t)-2-Butyltosylate (b) {5) -2- &uty] tosylate 

(cj <f«-ftutvl tosylate [dj ffr24utanol 

What Is the leaving group in an Sn2 disptacement of ai> alkyl tosylate with sodium iodide? 

(s) p-to luen es ulfor ic a cl d f b) tol uenesu'if 0 na te a n I on 

{cj sulfate anion (d) acetate anion 

Which reagent would be best for the conversion of fe/t-butanof into fe/T*butyl bromide? 


fa] P Bra 


(b)HBr 


(c)^aBr 


fd)Br J# NaOH 


1. 

c 

2, 

b 

ANSWERS 

3. d 

4 r 

a 

5. 

d 

6. 

b 

7, 

d 

8, * 

b 

9, 

0 

ID. 

a 

11. 

b 

12. 

d 

13. 

c 

14, 

b 

15, 

a 

16, 

b 

17. 

d 

18. 

c 

19. 

a 

20, 

c 

2L 

c 

22. 

c 

23, 

c 

24. 

d 

25. 

c 

26. 

d. 

27. * 

a 

2fl. 

a. 

29. 

a. 

30. 

d. 

31. 

*c. 

32. 

c. 

s$. 

d. 

34, 

c. 

35, 

, d. 

36. 

a. 

37, 

b, 

38. 

d. 

39, 

1 

40. 

c. 

41. 

a. 

42. 

c. - 

43. 

d. 

44, 

a. 

45. 

b. 

46, 

d. 

47. 

c. 

4B, 

a. 

49, 

b. 

SO, 

b. 
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34 , SPECTROSCOPY _■ 


S pectroscopy : ma , r „ f/fiS , mDl<: t0 obtain information about it is 

The interaction of electromagnetic radiation with matler/samp 

called spectroscopy. 

The information obtained about the sample under 

is a plot of intensity of light/cnerfiy detested versus ' ^ mo iecules. atomic and molecular 

used to &et information about structure, geometry and interact o 

energy levels and nature of chemical bonds between atoms and molecules. 

What Is elect romagnet! eradiation? .. . ^ . ... 

The electromagnetic radiation is classified into Wavelength, and act differently 

light, infrared, microwaves and fad,c ' The wavelength is increasing from cosmicrays 

giving different types of mformafon about thtampl«•The« * 5re different types of 

to radio waves and their energy decrease' " he type of spectroscopy used. Simply, in 

instruments used for spectroscopic «<•*«»"£* or radiation source, and a device 

spectroscopy a light source is required which can be lass j 

to detect the change* I n the light after interaction , t destroyed * hen it 

zzz& tre=sr - 

wavenumber Is given bellow 

(elasticor inelastic), reflection, diffraction and polarization can take place. 


Type of spertroscopv 1 

Wavelength flange A|roJ 

TVpe of Quantum Transition 

Nuclear 

Gamma-ray emission 

0.0515k 10 s 

XwR a y absorption, 

emljilon, 

fluorescence, afH * 

Q.OOl-lOx 10* 

- inner electron (£■ of the K** L-, of m- 
shell) 

Ultraviolet visible 

absorption, 

emlislon, 

fl. 

| 180-7BOk1O ,# 

Bonding electrons (i- of the outer shells) 

1 Infrared absorption and 
Raman 
| scattering 

0,78-100*10^ 

Rotation/vAbratlon of molecules 

j Microwave absorption 

0.75-3 ,75k* l^ 1 

Rotation of molecules 

Electron spin resonance 

| 30x10' 1 

Spin of electrons In a magnetic fjelg^^ 

["Nuclear magnetic 

resonance 

0.6-10 

1___ ■ - 

Spin of nuclei In a magnetic field 
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Table: Spectroscopic mtthg* ba . ~ “ ~ L£I ^ Np 
different types of spectroscopy are " * l6Elron,a «netie radiation. 

spectroscopy are discussed: ^vai able, rn the following sections, welf known |yp« of 

UV/Vfcible JPectrosfn py. 

mthis technique the radiation associated^ 

molecule in the region of ISChygo nm j, . ? !V elcc fr Qr > transition (it-n*) and (n- n*) within a 
transition from ground state tQoneo'ma vl* bQfldifl 8 electrons absorb photon and make 
shift of various absorption fines V ra * ,0fl ^ 4nd rotational energy levels which result In the 

Prtstru mentation 
a) photometers 

For visible region some photometers are d«i#n*ri iu^+j u 

in UV through Visible region to RQn nm tl T ™ ^ r3nge! iHil ?rKeed trom njT> 

ttiev are low cost simofe j V ** ^ 3 * me tr0m UV/VJS to3000 nm - ^ 

ILZlT* T ' J * ^ &aSV t0 handfe bu[ the > have versatility and are unabre to 
generate whole spectra and may or may not have single or double reference beam*. 

b| Source 

The better cho.ee is to use a Deuterium lamp as a source. Bu t commonly Tungsten/HaJogen lamps are 
used. , . 

c) Monochromator 

Mostly diffraction gratings are used inUV/Visible instrument. 

dj Detectors 

Commonly photo diode detectors are used to measure the extinction in UV-VJS. 

Qualitative applications 

UV-VIS spectroscopy cannot absolutely identify the species but comparison of the spectral pint with 
the libraries of the data can be estimated by screening a substance. 

The saturated organic compounds having hetero atoms such as O. N, S, a, fi r, have non bonding 
electron* which may excite after interaction with the radiation. 

ChrortlOphOre: The unSaturated organic functional groups which can absorb In the uitravioret or visible 
region are called chromophore. They can he isolated or conjugated groups and presence of pi-bonds in 
diromophores lead to the bathochrpmfc effect (red-shift; absorbance at relatively longer wavelength^. 
Quantitative applications: In order to obtain linearity between energy and concentration, highly 
monochromatic radiation should be used and the Influence of the solute should be negligible- in order 
to achieve reliable results, a reference standard Is required. 

Infrared Absorption Spectroscopy flflll AhY molecule possesslnga dIpaie moment Is IR-actIve, JRfi not 
useful In determining quantitative measurements but Is considered as a powerful tool for qualitative 
analysis because most of the molecular species absorb in radiation with the exception of few homo- 
nuclear mofecuies such as 02, N2, CI2 r etc. do not have a net change in dipole moment. The technique 
provides good Information of the functional groupspresent within a compound, 

IR active vibrations: In a three atomic molecule {r.g. HiO), the Indent light causes the terminal atomic 
nuclei Id vibrate around the centrally located atom. But oniy certain vibration leads lo a net ciianje the 
aipoie. in IR- spectroscopy, the bending and asymmetrical stretching vibrations are relevant wheteas 
the symmetrical stretching vibrations are rot because of no net change in the dipole moment. 
Asymmetrical StretchlngVlbrattoei: A change ^elnleca.ornlcdltu.noeafong the bond a.i, between 

the bonded atoms resulting m the "J,, a ch ,a 2 eln the angie between two bonds, 

lending vibration: This also called deformation ano me uoe a 
These are of fourtypeslPCludln 5 scl,soring,roddng,twstmfcwagging. 
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prnmTffr 1 rtT" 1 *****” Mrni w „ 

I- erH anlc and inorganic compound*, 

I" la considered moll useful technique for the identification p haSS unique Infrared absorption 

fjccept chiral molecules IP the c^tallme state, Mthmoecu . „ cailW of Its narrow peaks that 

spectrum. The technique if less favorable for the quantitative analysis because k mat 

usually lead to deviations from Lambert Seer's Df ^sten lamp that Irradiate 

Instrumentation; A two-beam 1* sperti^ewut^ 

equally strong 1R‘beamsthrough a sample compart ment and 3 para lie B ■ 

Al phatqfflqtcr d«cc« .he difr e «n« s In Incomln* relation and * 1 

monochromator, to the detector. A readout device ultimately dlsp ayt . ° 

of wavenumbers versus transmittance. fourler-Transform IR-spectrometers utihze are based on the 

Mlchelson Interferometer. . 

Qualitative analysis: Relatively simple compounds give sharp pea 5 ^ The IdemIfleati" \ 
Identification of the functional groups and a fingerprinting region (<1500 cm ), The Identification of 
the Functional groups in a molecule is usually not sufficient for the Identi ication o a campoun . it jj 
common practice In the analysis of the IR spectral data to match the entire spectrum with an electric 

library of differemt compounds. ‘ • 

Quantitative analysis: The peak-broadening takes place Era the 1R spectra due to the interaction of the 
rotatiOM' and stretching vibrations which does not allow the use ol this technique for the absolute 
quantitative analysis of the compounds. 

Raman spectroscopy: 

Raman spectroscopy is based on a scattering phenomenon. Scattering results from Interacts between 
the photons and molecules. The process is often described by use of a virtual electronic state, as shown 
in Figure 12,1- Most photons colliding with the molecules do not change their energy after collision. 
These collisions are called elastic collisions and the scattering In this case Is known as Rayleigh 
scattering. Rayleigh scattering consists of photons which have the same energy as the incident photons. 
On the other hand, as a result of Inelastic collision, collisions after which the incident photons change 
their energy, the incident photons deliver or receive a quantum of vibrational energy to the molecules. 
This interaction leads to Raman scattering. There are two types of Raman scattering. In Stokes 
scattering, the energy of the incident photons is decreased and the molecules Initially occupying a fewer 
vibrational energy state are promoted to higher vibrational energy states. In anti-Stokes scattering, the 
energy of the Incident photons Is Increased and the molecules which were In a higher vibrational energy 
state end up in a lower vi bratlonal energy state. These chan ges in the e nergy of the molecule oc cu r due 
to the transition between one vibrational energy level to another. As molecules are generally In the 
ground vibrational state, Stokes Ramjn scattering most commonly occurs and Is usually measured. The 
Raman shift of the photon energy Is a measure of the energy of vibration of the molecule. A complex 
molecule will have many vibrational modes, and the Intensity of the scattered radiation versus Raman 
shift constitutes a Raman spectrum which is distinctive for each Individual substance. Therefore, !hs 
analysis of the Raman spectra can lead, to the Identification of a substance and can be used to study Its 
structure. 



I r-frxrj.j 

•kweniiw. 


J-NteJJtfc* 


CIMTERMATIOMALSCOTIC MSAftlZATnON. IsmiSJEiTjE.Hil 


Qualitative analysis; The fU/e,sfilfld A™ 0 scatter^. 

enabres the Raman spectroscopy to he * na^rt I ^ ura VlCra ‘'°ris of nuclei and electrons elike, 

spectroscopy detects the molec 

spectroscopy on the basis of the palartzftility. The d-E, ' lfr mcmeRt - Raman 

utNiied for the quamtitathneaVa^^^^ ^ mtemitiesofthe Raman spectral Features can be 

gg B!gftsSS 5 ST J;! ^^^■ 

Nuclei with tp, n quantum ™ 1 "* 

r nmr 3ctive h *• * 

adrfifft 5 efB¥ j 0rT1 ? G ifradlit,f, e fierd - Transition between the two energy levels can occur when an 

in We ,0 ™ of HF - $ijnal Fr ^^> ™ etl 

Intf th*™ ilT."" t0We ;. |N,) 1 "’ ,h£ “ PCsr en£,JV level ( N ‘)«'r eS pond „ a „ absurptian ol en«rev, 

«<t°pLS;' d,rat,lOTtoan « m “ il0 "» re "^^^ W b S i,lon l$aHD c ia ,^wi,h ate v 5 r t a| 

t fr 'r en ", ! r » a result of *• *»*■■■ T the nuclei by the ne i 8 hborin, 
““r - n '7 ,he '™ n ?l -asnetiq field leadin, ,q the .eduction of the eaent of eflernel 

tteeuel' Vn ^ “ ^ C '" ° f ' l iS a l0t tnofe lo ™«ure the 

cnihb!.^ !.differente (Cn) between the resonance signals of the sample and that of a reference 

! f J olJn d ( rrT 1H ' a nd l^C-N Mfl spe ctro scopy, tri -m et hyl-sifa ne 'TMS is usedJ, 

n re efenC e lc TSM , , ;ompaet mo | CCU | e 3j i-niiro-propane ICH3-CH2-CH2-N02) generates three 
^ nance bands In 1H-HMR. Usually tta apical methyl-group (CH3, with e-pulling properties) will 

3 CSS " TtcnS4f thart the center ^ methylene group (CH2), while the outermost CN2- 
® U P (with e-pushing properties) will enperience the largest shift. 

P n-Spfn coupling; The coupling mechanism generates a characteristic multiple! pattern for w*amole 
n «Ti¥l*bromide (CH3-CHI2 Br) In JH-NMMhe methyl group (CH,J with 3Hv a toms is responsible for the 
\anjp*et Interference pattern (1:3:3:1) onto the neighboring methylene-group [CHi), while the latter 
qril T 2 H-atoms Interacts with the former and Feeds to the splitting of the signal into a triplet 
, Tle,n (1:2:1). 
if^entatioq: 
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The external 


' * ? *tT Jo7« Of against a magnetic field the pole, of the 

lal magnetic field align* lhe IM,( ei 30 * he 5D | rn ing electron, into an excited state- as 
magnet in i-axis; a Radio frequency sweeping i*g nudf[ (N », ipon , a neoiislY get back to 

the Radio frequency sweeping signal switch^' • isJiDft leading to the detection of 

the giound state by emitting a character'* ic _ | $ rov y e5 an interferogram rather than 

the changes m the magnetic flu*, the use o a pu . *^ e Fourler transformation converts this 

a continues spectrum. Applying the mathematical operation oftnetourie . 

time domain into the frequency domain (intensity vs. frequency shift. In order to mproye the 
resolution, i, is required to cool the sample to 77K with the help of liquid «■» 

causes all the nuclei to get beck to a relaxed state which requires ahgherinducbonenerg,^ , lSe 
nuclei into the N.-state. In order to avoid the interference of the solute with the solvenfr the solvent 

must be NMfl-inactive: e.gin IH NMR:deuterium (2H), 

Qualitative analysis By employing NMft spectroscope structural determination of trie molecules as 
well as differentiation among different isomers Is possible. The spin-spin coupling, t?*g. a triplet vs, 
quartet {1:2) ir 1H NMR spectroscopy !eads to the determination of the nombef of protons Involved ip 
the coupling phenomenon. 

Quantitative analysis; The amplitudes of singlets oc multiple Is are considered as direct Quantitative 
indicators. The integration of these splitting patterns gives information about the number of protons 
or carbon-isotopes involved. 

Mass Spectroscopy (MS) ; 

This technique is based on the generation of gaseous ions, isotopes (charged species) from the analyte 
molecules under evacuated conditions, and their subsequent separation in elect re *msgnetic/-static 
field. The separation is achieved according to their mass-to-charge ratio (rcVz); which is proportional to 
the extent of deflection of the externally applied field* The technique in combination with Gas 
Chromatography, Liquid Chromatography, and High Performance Liquid Chromatography is considered 
a powerful tool for the identification of the species. 

Instrumentation: There are four building blocks which are required for the setup of an Mass 
Spectrometer; 

1. The sample introduction system consists of a controlled release of analyte vapors from s 
reservoir The samples are introduced into a high vacuum region, where the ion source, I he 
mass analyzer, and the Ion detector are present* 

2. Ionization of the analyte can be done by employing a number of ways including electron 
ionization, chemical ionization and desorption ionization, 

3. The ions generated are separated in a mass analyzer, most commonly used are magnetic 
sector, quadrupol mass filter, quadrupol ion trap, time of-flight, and ion-cyclotron resonance 

, instruments. 

4 r The d election of ions is p erformed with a n electron mu I Li pile r 
Qualitative analysis: Mass Spectrometry is not only the most sensitive technique for molecular aMV^ 
but also considered as a tool for the determination of molecular mass, molecular formula and structur e 
elucidation of unknown compounds*The determination of the molecular mass Is achieved by analyze 
the isotope cluster at the highest m/z end in the spectrum which usually associated with the molc^ 1 ^ 
ion mass. The assignment can be checked with the nearest fragment Eons* 

Quantitative analysis: Mass Spectrometry helps to characterize and develope reference methodSr an 
in the quantification of rnacromoleculcs. 

MULTIPLE CHOICE QUESTIONS 

( 1 ) Which region of electromagnetic spectrum is involved in electronic excitation? 

(a) Ultraviolet (b) Visible ■ ^ 

oirmniwLONAi sciEHmc organization t«ww.. h rfrntiri f " ^ lCf 


w .iunir* > ‘""' ii ‘ rTiTfTn 1 . .Min* 

(2) Which of the foNowini techniques is differer - ^ No,,e ° fu «* 


(a) Ultraviolet spectra,™ J 7bT’ ''T?.*" “ r ' 8ardi ,hc baslc ’ ,rlnti ’ ,le? 

trectronic spectroscobv m! VlSlb, e spectroscopy 

(3) fn which region of the eject™** d None of ,lles « 

(4 10-2QQnm^ C * r ' &ri ^ a ^ r, ^ ir Sbec t ^l,,Il ^ Des oxygtn absorb? 

(c) 4OG-0OCnm ^ SOO-flOOnm 

None of these 

(a) 0 - 0 * ikirrirT.'^ tthen E,han e Is exposed to ultmvtolet radia 1 ifon? 

(d)n- n* 


[d]n-TL* 

occurs when methanol is exposed to ultraviolet 



lO'lQOnm 
400-000 rtm 

(4) Which of the following electronic transition 

(5) Which of the flowing etectronifilrT^ ^"' 0 

fbln-d* hon occurs when acetone is exposed to visible radiation? 

ia u/hJrh nrtha f n ■ l 0 n * (^)None of these 

(□)o-o* ° 0W,flS Carin ° E ^ SlUdi&d t¥ qU3rtE u,tra ' fiolet ^ectroscopy? 

(7) Which of the following electronic transition 

radiation? 

(ajn-n* fb)n-cr* (c)n-n* (d)flone qf these 

(8) Which of the following is an allowed transition? 

f a)n-n * fbJn ■ r* (cjBoth of these (d) None of th ese 

(9) Which of thE following is an forbidden transition? 

{a)n-n* fb)n-o* (c)n- rt' (d)None of these 

Which of the following is used as a source of visible radiation? 

(a)Tungsten filament lamp jbJHydrogen discharge lamp 

(c) Deuteri um discharge la mp (d)All of lb ese 

WNch of the following solvents cannot be used for the U V/VIS spectral study of aldehydes? 
(a)n-hexane fbJCycJahexane (cjEthanoF {djAcelronitrite 
What is the wavelength range of ordinary Infrared region? 

(3jO.B-2*5pm [b)2.5-l6|im (c)i6-IOOOpm (d}4GO-S0Onm 

The position of an infrared absorption band Is commonly express by 
(a) Wavelength (b) Wave Ou m be r 

f cJBoth of these jd)N on e of t hese 

Which of the following modes of vibrations is different from Lhe other? 

(a)Stretchlng (bjBending fcjOeformation fdjAII of these 

Which of the following modes of vibrations is in-plane bending? 

{shocking fbjTwisting fcjWaggrng (d)NDne of these 

What is the v^ration degree of freedom of a molecule of methane? 

(a)Five (bjNine (c)Fifteen (d)None of these 

Which of the following bonds shows stretching absorption in the 3700-2500cm-1 region? 
(a)C-C (bJC-0 fc)C-N fd|None of these 

WNch of the following bonds dose not shows stretching absorption in the 37C0-2.500cm- 
i 1 region? 

fa)C-C (b)C-H (CJO-H (d}N-H 

Wh tch of t he f 0 Howi ng Is n ot used as a so urce of J R radiation? 

(aJNemst filament (b)Tu ngsten filament 

(c)Globar (d)None of these 

Which material is used for making the circular flat plates to hoFd the sample for lA study? 
(a)Glass jb}Qua rtz (c) Rock sa It |d)All of these 
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( 22 ) 

(23) 

(24) 
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( 25 ) 
(26} 

(27) 


( 28 ) 


( 29 ) 


{30} 


( 31 ) 

(32) 

03 ) 


fMHEMdttUAV tSflClEl t ^iNPrAC QlJ ^ 

In which form can a solid sample bo studied by Ift speclroscof V 
{j]As j mull (b)As a KD r disc 

(c) As j solution {d]Any of these ' » ota solid sample for Its IR stldy? 

Which of the following can be used to prepare the r 

[j]NuJol IbjHexaehlorobutadlene 

(e) thlo raf I uoroear bon (d)All of t hese A1 

Which of the following Is commonly used as a solved. fthese 

(a)Water (b)Ethanol {c)Methanol (d)Noneofthe 

Which of the following Is not commonly used as a solvent for IR study? * 

(a] Ethanol {b) Chloroform 

(c}Carbon tetrachloride (d)Cafbon disulfide ' : n frired inectrum? 

Where does the -C'H stretching absorption of an olefm 

(a] At 200Qcm-l £ b ) Above 3000 cm* 

lc) Below 3000 cm-1 £d} In the ISSO-lSOOcmrl reglb 

In infrared spectroscopy which frequency range Es known as the mgerprin -regton 

(a) 1400- 1200cm-1 lb) 400 - 900em-l 

tc] 9f)Q - 600tm-l tf 600 - 250cm-l 

Which statement is FALSE about light sources? 

(a) deuterium lamps are used for the U V 

(b) Nernst glowers emit IR radiation 
(cjtungsten filaments emit visible light 

(d) All the above are wrong statements 

In UV-visible absorption Spectrophotometer, what does absorbance measure? 

(a}The fraction of light of a particular wavelength absorbed by a sample 

(b) The fraction of light of a particular wavelength transmitted by a sample 

(c) The total amount of light energy absorbed by a sample 

(d) Tbe Intensity of light that emerges from a sample • 

The main advantage of fluorescence over U V-vis spectroscopy is 

(a) I Is sensitivity 

(b) lts compatibility with separation techniques 

(c) That emission spectra give fairy sharp peaks 

(d) lts compatibility with most analytes 

Infrared spectroscopy provides valuable Information about 

a) M ole cu I i r weight. 

b) Melting point. 

c) Conjugation. 

d) Functional groups 

A strong signal at 3400 cm-1 En an IR spectrum indicates the presence of a(n) 

(a) Alcohol (b) Amine (c)Carbonyl (d (Alkane 

Which of the following bonds would be expected to have the highest frequency stretch? 

(a)Carbon-carbon single bond (b)Carbon-carbon double bond 

(0 Carbon-carbon triple bond (d)Ca rbon-bromin e single bond 

which of the following bonds would be expected to have the lowest frequency stretch? 

(a)C-Cl fbJCH (c}C“Br [d)CH= 
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( 34 ) 


(35) 

(36) 

{3?) 

im 


{39) 

m 

( 41 ) 

(42) 
143) 

(44) 

( 45 ) 

(46) 


auxochrome shifts the position of absorption to 


shifts the position of absorption to 


why it the 

(a] Rotational energy levels br h P ° fl ° ^iOH such a broad band In the Infrared? 

IbJHypercanjugailon -- 

|c)SC»nance broadens the ahsorailon * 

IdlHydrogan bondin, h.oajen, ,he ahsorWoo. 

1-nJrafed radiations hiiv-a wavelenigth 
(a)Lower than microwave (b)mgher than X- Rays 

(c)30,hA&& (d)rione of these 

In UV-VIsIble spectroscopy, if an 

Ion ger wavel en gth ther e wl 11 be 

(a)Hyperchromlc effect (b]Hypochromic effect 
( C ]Bathochromjc shirt (d)Hypsocbraml Ct hift 

in (JV-Vtjible spectroscopy, If an auxochrome 
shorter wavelength there will be 
(a)Hypoc hrom lc effect (b)Hype rchromlc effect 

(c) Ba thochromlc shift (d)Hypsoch romlc shift 

Homodienlc components hH<II „„,t)i3n hetrodienic system 

(a) Equally sh (t the position of absorption to longer wavelength 

(b) Shifts the position of absorption I ess to the longer wavelength 

(c) Shifts the position of absorption more to the longer wavelength 

(d) None of these 

Which one is forbidden transition * 

(a)n-n* {b}n-Ti* {cJhhb* (d)e-e* 

In circulating pi*electrons of beniene add to 

{a] D eshieldin g effect (b)ShieidHng effect 

{c)Both of these . (C]None of these 

in H-NMR. high electron density In acetylene adds to 
(a)Shielding effect {b)Deshielding effect 

(c} 3oth of these (d}N one of these 

In evaluating chemical shift value, the nucleus that is deihieled will have 

(a ] H Lghe r c h em ical sh iff value (b) Lower chemical shift va I ue 

(?) M ay have lower or higher value [d}N one of th ese 

Woodward Fieser rules are applied For 

(a)Allenes (b)Cyclic Hydrocarbons 

(c)tt, P, Unsaturated carbonyl and polyene non conjugated 

fc^Non conjugated polymer 

Homoannular diene has Rvalue. Wood ward Fieser rules arc applied for 
(a)2l4 (b)217 (c)254 (d)None ofthem 

Which statement represents Auxochrome 
(aJ-OH, Ph- (b)Ethene & Ethyne 

(c)-OH, -NHt -OR (d)All of the above 

Which part of spectrophotometer is used to convert electromagnetic radation in to 
rnonochromatic radiation 

(a)Monoch romator (b)Deute riu m 1am p 

(c) Detector ld)rtone of the above 
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{47) Which statement is true for bat hoch ramie ih higher energy 

(ajA shift to a higher energy ( ) „ i'L,[t V 

(c)An increase in intensity (d)A decrease i 

(48) W h ich st at erne nt is true for hypochromic effect, 

(a)A decrease In Intensity (b)An Increase in intensity - 

(c) A shift to a lower higher energy (d)A shift to a big erene 

(49) Scissoring, rocking, wagging are the vibration 

(a]Siretching vibration (b)Sym metrics I vibration 
(c)Both a & b {dJBending vibration _ 

{SO) Aromatics have diagonistic peaks in ther p- "“ ^ ° s ^ ec 

(a) 1200-1000 cm-1 {b)l700'lS00 cm 1 

{c]900-70Q tm-1 (d)None of the above 

| S1) Ca rbonyl shows absorption pea ks in IR s pectra 


( 3 ) 2300-2100 cm4 
(c)Both a& b 


(b)l ZOO-1DOOcm-1 
{d) 1900-160Ocm-l 


Answers 


la 

c 

2 .. 

d 

3. 

a . 

4. 

a 

s. 

d 

6. 

a 

7. 

a 

a. 

a 

9, 

b 

10, 

a 

11* 

c 

12. 

b . 

13. 

c 

14, 

a 

IS. 

b 

16. 

b 

17. 

d 

IB. 

a 

19 + 

b 

20. 

c 

21. 

d 

22. 

d‘ 

23, 

d 

24. 

3 

2S. 

b 

26. 

b. 

27. 

d 

28. 

bn 

29* 

3. 

30, 

d. 

31. 

b. 

32. 

d. 

33. 

b. 

34, 

rf. 

35. 

e. 

36. 

c. 

37. 

d. 

3B- 

t. 

39, 

a. 

40, 

3, 

41. 

3. 

42. 

a. 

43. 

c 

44. 

d. 

45. 

c 

46. 

Si- 

a, 

d 

47, 

’ b. 

43- 

a. 

49, 

d. 

SO. 

c. 
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- ■— -— ^AR T IV: AFP LIEqcHEMISTRY 

p roperties of App^chem \n '*" ? dB * wl ' h the study of “"position, rtructur* and 

matter. It is *o«J that govern the change ,n 

5nS wers to questions and to enlarge C0 Sn lnvo ^ ei mostl * or,e ' ? aim Ls lo 

. • ra i enein ferine \ a * / e pod of Information .It acts as a bridge between chemistry and 

C ■ - Ur nt rhsfn'tf k " i 5ca l e ’Ptuc«5 Industries, In which, riot only the study about basic 

princjp ., 7' u a i0 involves the study of apparatus used In Industrial work and analytical 

instrumen s use m in u stria I work for the benefit of mankind. In Applied Chemistry, many chemical 
fields are invo ve , working on several materials including metal compounds, organic and inorganic 
compounds, proteins, polymers etc., doing basic researches and their applications In various Reids. 
Different branches of applied chemistry are analytical chemistry, industrial chemistry, biochemistry, 
geochemistry, petrochemistry, radiochemistry.,, biotechnology and medicinal or pharmaceutical 
chemistry. Applied chemistry heips to determine the composition of the given sampli* of material by 
using different analytical techniques. It also involves In the manufacturing of various chemical 
substances like salts, adds, construction materials like cement, g'ass, plastic as well. Study of metabolic 
pathways, molecular, cellular and chemical activities of living organisms are also related to applied 
chemistry. Moreover it also deals with the composition of soils and rocks. Applied chemistry also has 
its role in the transformation of crude oil [petroleum} and natural gas into useful products and raw 
material which can later use for different purposes. It also involves the use of radioactive materials to 
study the pathways and mechanisms of chemical reactions occurring in living organism. Principles of 
applied chemistry Involve the designing, synthesizing and developing new pharmaceutical drugs for 
curing different diseases. 


01 . 

02 . 

03. 

04. 

os, 

06* 

07. 


Separation of 
(a] Solution 
(c) Mixtures 


Multiple Choice Questions 
- is done by chromatography, 

(b) Atoms 
Id) Molecules 


In chromatography, pattern on the paper is called 

(a) Chroma (b) Chroming 

(c| Chromatograph _ « f ™"* ,D » Bra 

Components with small value of K show affinity for 

(a) Stationary phase E! ^ ? 

(Cl No Phase < d| Solu, ’ ort 

Chromatography may refer to the o(additjvss 

(a) Mass of a component ' . fi . ... 

(c) Testing of alkalinity TeStl " B 0 ac ' ' 

Chromatography Esuseful especial^Drues 

* aJFo0d . . {d) Both (a a b) 

Tech^utuedt p separate insoluble particles from HqWt Is called 
■ecnmque Chromatography 

{d] Filtration 

(c) Solvent extraction crvtt als Is by using 

Reliable and safe met^ *^ng cry^ ^ 

(a) Filter paper (d) Oven 

(c) Vacuum desiccator _ 



(a) Crystal Illation 
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OS. A substance showing high vapor pressure at It? fluting P°^ nt Sh0W 
Decomposition ft) Crysta I ti tation 

(c) Co n derisation ft) Su blscnation 

Distributive law controls the process of 
(a] So Ive nt extraction I b) Crysta ll?i atl on 

fc} Filtration ft) Sublimation 

Rf values differ with the different mixture of components duo to 
(a) Used combination of solvents 
ft) Distributive law 
(c) Solvent polarity 

Jd) Their different distributive coefficients in solvent 
The process of cryslaIIiration Involves the use of CaCI* and PCI* as 
(a) D rying age nt ft) Oxidizing age nt 

(C J fteduci ng agent ft | Col or I ng agent 


ft) 


09 . 


10 . 


u. 


1 2. Which is n ot sublime material from fcfl owing? 

(a) Ammonium chloride lb) Potash alum 

ft) flenioic acid Id} Iodine 

13. -Element act as an inert electrode is 

(a} Cu ft) Ag 

(c) Pt td) All 

14. Stro nger oxLditin g agent ha s greater 

fa) Reduction potential (b) Oxidation potential 

ft) Redox potential (d) EMFof cell 

15. Current flows In an electrolytic cell from 

(a) Cathode to anode In outer cell 
lb) Anode to cathode outside the cell 
ft) Cathode to anode outside the cell 
Id) An ode to cathode inside ceil 

16. In a galvanic ceil 

|a) Chemical energy converted to electricity 

(b) Electrical energy converted Into chemical energy 

(c) Electrical energy converted into heat 

(d) Chemical energy converted into heat 

17. Voltaic cell produced electricity due to 

fa) Reduction (b) Oxidation 

(c) Dot he fa & b) (d) Neutralization 

18. Electricity ta rhes-1 n electrolytic te II, 

(a) Spartan eous r eact Ion (b) Non -sp onta neous reaction 

(c) Neutralization (d) None 

19. To m easu re standard eleettod e potential £n Is tapped in 

fa) 1 (VI £nO solution {b) LSM&tKfciotutlan 

fc) i M Zr50. solution (d) 0.1 M ZnSO* solution ' f 

IQ- — -— are transfers by salt bridge. 

(a) lens fb) Electrons 

M Currenl _<d) Anion 
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21 


21, 


73. 

24, 

25, 

26 , 

27, 

28. 

39, 

30, 

31, 

32, 

33, 

34, 


H2 gas 1$ filled at 

(a) 750 mm of Hg " “ lf iSHE, 

fc) 780 mm of Hg j bJ ?& °ntmof Hg 

Lead accumulators are referred as ' dJaO0mm ° r H* 
fa) Primary cell ... 

(c) Voltaic celJ ■ ft) Secondary cell 

(d) Both# fbic) 


Hydrolysis of fat or oil with 
(a) Acid 

fc) Eniyme&acfd 


—Is called saponification, 

(b) Alkali 


, fd) Enryme fi alkali 

^ a e o reac ion c^iofyied by qniyme is directJy proportional to the concentration of 

a > EnI ’'™ „ (bj Substrate 

c) Enzyme & preduct |d] E „ Jyme & iMbstrate 

Molten urea is cooled by »lr fn the tower called 

fa) Condensation (lt ) Prilling 

(c) Evaporation f d ) Crystalll«tion 

One of the following is not useful fertilizer for paddy rice 

fa) Urea (b) Ammoniu m sulphate 

|c) Ammonium nitrate (d)DAP 

( Which of the following fertilizer is useful for tobacco and potato crop? 

fa) KCl (bjKMnO* 

fc) KNOj . (d) KtSO* 

-includes in calcareous material, 

I a) Chalk fb) LI me stone 

fc) Marble (d)AlE 

Nutrients which are required by the plant In large amount for its normal growth are called 
(a) Micronutrients (b) Macronutrients 

(c) Nit rogenous fert llizers (d) Phosp horus fertilize rs 

Which one of the following is the organic fertilizer? 

(a) Ammonium nitrate | b) A mmor i urn Sul p hate 

(c) Manure * fd] All 

Mixture of-Is called ce m ent. 

(a| Clay & clinker ' |b) Ume store t gypsum 

fc) U me«o n e a d ay f d) Clay, llmesto ne, gypsum 

Cement has the greatest percentage of 
(a) Lime fCaO) ft) Alumtna AhQi 

{c) Magnesia (MgQ) ft) SHIca SiOi 

Raw cement material contains limestone and clay In the composition of 
(a) 75K lime Stone, 25K clay (W "^e *<™«- S5» clay 

(c]25K lime stone, 75* clay (dj 5 5% lime stone, 15* clay 

Cottrell precipitator is based on the principle of 
fa) PeptlsatFon 
|b) Le Chateller's principle 
fc) Scattering of light 

ft) Neu tral Izat Ion off ha rge on colloidal P&rt Ides ‘ 

Which one of the following factors Is responsible for the color of sky? _ 

INT lA(UT|ONAL SCIENTIFIC ORGANIZATION (Mffq.hficnt'PEifr'l) 317 



Scanned with CamScanner 























36. 


37, 


36. 


39. 


40. 


41. 


42. 


43. 


44. 


45. 


46, 


47. 


FUNDAMENTAL CONCEPTS AND MCQi IN CHFMiSIgl 

(a) Absorption of light by atmospheric gases 

(b) Wavelength of scattered light 
(c| Transmission of light 

(d) All of these 

Adsorption of gas on a solid depends on 

(a) Temperature of gas {b] Nature of gas 

(c) Pressure of gas (d) All of these 

A substance which-1 stalled emulsifier. 

I a} Homogenizes the e m u I sion 

(b) Coagulates the emulsion 

(c) Stabilizes the emulsion 

[dj Accelerates the dispersion of liquid In liquid 

Which qf following gas readily adsorbed by activated charcoal? 

(a) Nj lb) SO* 

(0 Oi ld| H 2 

Potash alum helps in water purification by 

fa)Sulphate part combines with dirt and remove It 

(b) Forming Si complex with clay particles 
fc) Coagulating the mud particles 

(d) Making mud water soluble 

Dissolution of suDphur (5i) results in the formation of 
la) Associated colloid ■ (b) Micelle 

(c) Macromolecular colloid {d) Muftlmolecular colloid 

—--Is a colloidal solution of Peg, 

(a) Gas in liquid (b) liquid In gas 

(c) Solid In gas (d) Gas In gas 

Reactions In the presence of zeolite catalyst depend on 
(a) Pores lb) Apertures 

(c) Size of cavity (d) All of these 

Which of the colloidal property la Independent of the charge of the colloidal particles? 
{ij Coagulation (b) Electrophoresis 

(c) Tyn dill effect (d) E lect ro*D sm os Is 


Which of the following Instrument used to measure theabiorbancecf a colored compound In 
solution? 

(a) Col a rim eter (b) Chlo rlmeter 

{c) Calorimeter (d) Coulometer ' . 

Which one of the following do not absorb In UV/Vis range? 

!'! £ Plrin , .. W Para cetamol 

tc) Phenobarbiione (d , Q,| 0f3| hydra(e 

Which of the following technique Is useful in identify™ :* . 

drug substance? * af ^ ^uant^ying. known impurity In 

W mmr (bj HPLC 

(c)MS . (d)lft 

Modern method of isotopes separation is * 



43. 


49. 


5G- 


51. 


52. 


53. 


54. 
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55, 


56. 


5 ?. 


sa, 


S9L 


GO, 


61 . 





(c) Spectrometer 
Each metal produced 
(a) Same 


(c) Distorted 

Urea contains_ 

(a) 4054 
(C) 46.60% 

Separation of metal from ore Is 
(a) Cyclone separation 
(c) Metallurgy 

is potassic fertilizers 


(^) None 
X-rays, 

(h) Characteristic 

Percentage of nitrogen 

(b| 20 % 

(d) 30% 


(b) Floatation process 

(d) Magnetic separation 


(d) None 


lb) NHjNOj 


{a) KMrtOn 
(c) KNO 

Which one is better cleaning agent 
(a) Detergents ... e 

mJ )3P 


Wear clothes are made up of 
(a) Nylon fibers 
(c) Wool fiber 

--1® thermosetting plastic 

I a) Polyethylene 
{c) Polystyrene 
Formula of white lead Is 
(a) PbCOj 

{c)Pb(QH)z2PbCOi 


(b) Terrene fibers 

(d) Cotton mixed with nylon 

(b) Bakellte 
(d) Po lye thy no 

lb) Pb(OKh 
(d) PbjO* 


Is used for the manufacturing of Vitamin C 
(a) Electrolysis, (b) Carbon reduction 

(c) Haber process (d) Relchsteln process 

Pvc Is formed at 

(a) flQ°C (b) 2tJ°C 

SO^C ■ (d) 100°C 

--- Is the raw material for the production of urea 

fa) Ammonia and carbon dioxide |b) Oxygen and carbon dioxide 
( c ) Ammonia and Phosphate Id) Ammonia and oxygen 

p etral boils at 

35-70°C (b) 170-120°C 

Id) Below 20°C 

^lONAL SCIENTIFIC ORGANIZATION t w/ww. I^lenttf If .cm] 


3X9 


Scanned with CamScanner 























62, 


63. 


64. 


65. 


66 . 


67, 


66 . 


69. 


70. 


7L 


72, 


73. 


74. 


75, 


76. 


77. 


F y*n* mental cOJ *SlgliAfl]lM£fo M WiMUM* 

-Is volatile organic compound ^ ^ tctfa chloride 

W*~ dUcth^&b} 

Which oTthe following fcrtHlitrs are drived from animal and plants? 
(a) Synthetic Fertilizers 
(c) Natural fertilizers 
Mineral fertilizers contain 
(a) N, P, K 
U) C.H&N 

NaturaIly occurring polymer is 
(a] proteins 
(e) PVC 

_Is NOT natural polymer 

(a) wool 
[cj Silk 

___ Is monomer of PVC 

la) Glycol 
(c) Vinyl chloride 
Plastics are 
(a) Acids 

(c) Synthetic polymer 
Paint is consists of 
(a) Binder 
(c) Pigments 


(b) Artificial fertllliers 

(d) Both (a & c) 

tb) N, K 
(d)C r H&D 

(b) Polyethene 

(d) Propylene 

(b) Nylon 

{d]Leather 

lb) Propylene 
(d] SurcEnic add 

(b) Solvents 

(d) Salts 


{b] Thinner or solvents 
(d) All 


Which type of glass is not manufactured In Pakistan? 

(a) Pyre* gl a ss lb) Flint glass 

(c) Lime glass (d) Sodaglass 

_Is a mineral based industry 

(b) Petrochemical 


(d) Sugar 

lb) Steel industry 

{d) Aluminium smelting Industry 

tb) Cement Industry 
(d) Alrnunlum Industry 


(a) Tea 
(c) Coffee 

Bauxite used as a raw material In 
(a) Jute Industry 
(c) Cement Industry 
Silica used as a nw material 
li) Steel Industry 
(t) Coal industry 

Conversion of mineral into oxides Is 

|t) Renting (b) Smelling 

W "•W"! id) Besiemeriutlon 

Polymer Is large molecule which Is made up of 

(!) Monomer (b) MMinun 

lc) Dimer |d) All 

Smelting Is 

(a) Oiidaiion of menu (to) Oaldalion of mineral, 

lc) Melting of m"til] 

li used to obtain nylon by heating 


(d) Reduction of metil oxides 


78. 


79, 


80. 


01 . 


89 . 


90. 


91. 


(a) Vinyl chloride LU *" > *^ ,g ^JS-^ttIi«rroBtBtHflUMgM 

(b) Eplchlorohydrin 

(c) Acrylic acid 

(d) Adipic aeid with he»arn«hytene diamine 
The heavy engineering industry is 

(a) Heavy machinery 
(c) Heavy electricals 
Industry is the important factor for 
(a) Federal development (to) Provisional development 

|t) National development (d) Central development 

In Pakistan, industry is divided into_categories 

Is)3 (bjs 

|c) 4 {d) 2 

formula of Gypsum 


(b) Glass- 

(d) Iron and Steel 



(a) CaS 04 . 7 HiO 

{b) 


(c) MgS0 4 .3Hi0 

(dl CaSOj.2HiO 

82. 

pH of soil is , which is maintained hy fpmlirers 


(a) From 6-8 

(b) Below 3 


(c) From 7-8 

(d) 5 

S3. 

Formula of plaster of Paris 



(a) 2CaS0*.3H?0 

(b) MgSCU 


(c) 2CaSO^,HiO 

(d) 2MgSOi H-0 

84, 

Ammonium nitrate. Ammonium sulphate and urea are exampii 


(a) Nitrogenous fertiliser 

tb) Phosphatlc fertlaer 


(c) Potassic fertilizer 

[£) None 

85, 

By fusion of silicate, an amorphous product is produced called 


(o) Plastic 

tb) Glass 


{c) Ftayon 

{d| None 

86. 

is not a natural polymer 



(a) Silk 

tb)Leather 


tc) Nylon 

{d) Wed 

87. 

is used to softened the material 


(a) Carburising 

(b) Normalizing 


(c) Aneallng 

(d) Tempering 

88, 

Study of mineral Is called 



(a) Histology 

(b) Ore 


(c) MinerologV 

td) None 


__|j a solid material from which metal is extracted 

(a) Ore (W 

(c) Mineral (d|None 

Polymer formation by 

(a) Coordination reaction between monomers 

(b) HydrolslJ of monomer 

(c) Condensation reaction between monomers 

(d) None 
Nylon Is a 
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91. 

93. 

94. 

95. 


96. 


97. 

99. 

99. 

100 . 
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[b] Peptides 


Id] None 

{b) Caprolactam 
(d^Notie 


(a) Polyamides 
(cj Amides 

Plastic of recycle bottle it made up of 
(a}Teryiene 
(c} Nylon 
a Iron of crystal structure has 

(a) Face centered cubic (b) Body centered cubic 

lc] Simple cubic W) None 

The arrangement of ions in crystal lattice Is 

(a) Two dimen sion [b] One d i mansion 

(e} Three dimension * (d] Both [b & c) 

Position of atom in crystal is indicated by 


(b) Lattice circles 

(dl Lattke arrangements 


(b} Lattice array 


(a) Lattice points 
|c) Lattice lines 
Crystal lattice is also called 
(at lattice line 
icl Space lattice 
Barium sulphate forms 
(a) Rhombic crystals 
{c| Motioc link crystal 

Hardness of water is estimated by 
(a) Clark's method 
[t| EOT A method 
Cement is a 
(a) Separator 
jc] Binder 

More than one type of unsaturated polymer combines to form 
(ajTerpoLymer (b) Co-polymer 

{c) Polytone ^d) All 


[dJNone 

(b) Cubic crystal 
(dj Hexagonal crystal 

lb I Soap titration 
[d] Bath (a&c) 

(b) Add 
(d) None 
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PART V: r»” ini ™ MENTAL CHEMIST— 


_„_———> |T cbnsisti ^"tolluwing components that are , 

The term environment means "surrounamg ■ ir0nmc ntal chemistry Is the scientific 

atmosphere,, hydrosphere, lithosphere and bi0SF ^ _ ln n at u re, It is different from green 
study of the chemical and biochemical processes | t can be defined as the study of the 

chemistry* which seelts to reduce potential pollution a < ^ j h£fttfc g, species in the air, soil, 

sources, reactions, transport, effects mJlu v Jn d b^logical activity on these, 
and water environments; and the eFfect of human Y n rcurrine in the environment which are 
II elves information about the chemical P™“““ on j scal(lj through the presence 
impacted by humankind's activities. These Impacts may w it or 0 „ , global seal, 

of u,ban air pollutants or ro«c Hrst understanding aboui 

through depletion of stratospheric ozoneor global ««"'"«■ juh in wha , co „ £ e„trations are 

—— «-V th. 

effects humans have on the environment through the release of chemicals. 

Environmental pollution can b. defined as die addition of undesirable mat rial to 

environmenteitherduetohuman activitiesorduetosomenaluralphenomenonw rc a verse ya ect 

the quality of air and hence, a!feets the life on earth. Air pollution, soil pol |u h° r . water pollution, noise 

pollution, radioactive pollution and thermal pollution all these are types o environ ion. 

Atmospheric pollution is generally studied as troposphere pollution or stratospheric pol ulion. 
Troposphere pollotion occurs due to presence of undesirable solid or gpseous parlicles in the ain The 
major gaseous pollufants are oxides of sulphides, hydrocarbons, ozone and Other OKidants while 
particulate pollutants includes; dust. mist, fumes, smoke, smog etc. By increase in concentration of 
gases like COr. methane and chlorofluorocarbons (CFCs) the temperature OF earth surface is Increasing 
day by day hence causing global warming and also green-house effect. Acid ram is caused by oxides of 
sulphur and nitrogen and is harmful for trees, plants, animals, human beings and for aquatic life. 

In order to control environmental pollution non'biodegradable materia Is {p astic, £ a 15, ^ 3 

scraps etc.) sent lor recycling while biodegradable wastes should be deposited in landfills. 
Environmental chemistry can be applied lo treat wastes, to reduce and prevert the impacts of 
discharges In to the environment Environmental Chemistry provides data input for risk assessment and 
treatabilky studies and determines the required level of environmental quality or control needed in a 

system. 


I. 


2 . 


4. 


Multiple Choice Questions 
w hlch o n e is not considered ai heavy Ind ustry? 

(i} Paper ft) Fertilizer 

ft) Iron (d) None 

Per acre requirement of land for macronutrlents is 

(a) 5*200 kg ft) 20CMOQ kg 

£c) 40-200 kg (d| 20-200 kg 

Which element Is used for purification of water In swimming pools? 

fa) Sodium ft} Chlorine 

ft) Phosphorous Id) Potassium 

Out of total water on earth percentage of salt water Is 

ft) 30% ft) 40% 

ft) 9?.S% ft] 50% 
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7. 


9. 


10 . 


11 . 


12 . 


13. 


14. 


IS. 


15. 


17. 


13< 


19c 


S Z « - 

Quhi'ty pf wutecic mcasureO hyM^^L ” * 

COO W 80 

2 IWU' U W All of these 

Minerals wh lC h are causes of hard water formation are 

5 s lb) 

(c} AS ', Ca ft) Hone 

Water dissolves which thing during thunderstorms 

ft* HO ft] Clouds 

(c) Dust particles (d) Nitric acid 

Which £as is not considered as air pollutant? 

{a) co . <b) CQj 

ft) NO 1 ft) SOi 

A chlorine free radical can destroy how many molecules 

{a) 100,000 . ft| 50,000 

(C) 20,000 ft) 10,000 

C oagu I a n t u sed for water p u rificat io n is 

ft) Nickel sulphate , ft) Alum 

ft} Copper sulphate (d) Barium sulphate 

How many times recycling of newspaper can be done? 

(a) 2 ft) 5 

ft) 3 ft) 4 

For water purity minimum value of DO should be 

ft) Ippm ft) 2ppm 

ft) 3ppm Id) A ppm 

Which one of the following gases is produced In landfill? 

ft] ' Hydrogen sulphide ft) Chlorine 

ft) Oxygen [dj Hydrochloric acid gas 

More polluted water is Indicated by which value of COD 

ft) Low value ft) Higher value 

ft) Both of these ft) None of these 

Which one of these is used for disinfecting water to avoid formation of toxic compounds WLth 
chlorine? 

Ea) KMn04 ftl Chloramines 

ft) Alum ft) ° 4 

Wast e water is pol I uted by leather tanneries due to the salt of „ „ 

(a) Lead ft) Ca PP* r 

ft) Chromium [VI] ft) ^ Qn,c 

Which components of paint are used for forming films? 

(a) Thlnners * b J pi ^ enEs 

ft) Drier ft* 

In presence of which one of these chlorination of water Is considered harmful? 

(a) Dissolved oxygen W Ammonia 

|c) Carbon dioxide [d) Hone _ 
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20 , 


21 , 


22 ; 


211 


24. 


25. 


26, 


27, 


26. 


29, 


30, 


3L 


32, 


33, 


34. 


Cb) 

fd) 


Oceans 
All of above. 


FUhMMEWTAt COh CEglj *W0^M£5i 

Bolt of hydrosphere content Is formed by 
(a] Glaciers & icecaps 
|c) Fresh water lakes 
In tropical region orone ca uses 

fa) Aggravates as!hma f» Damages lo eyes 

fc) Chest discomfort t d ) AN of these , 

Surface and ground water Is polluted by following human acti^ibes 

(a) Septic tanks {b) Pesticides 

(c) Petroleum production £d) All of these ^ , 

Suspended solid waste which is removed by coagulation from raw water is 

|a) 60* ib) 70% 

(c) 60* (d) 

Significant depletion of ozone occurs every yfear during 

fa) Sep-Nov * fb) Aug-Nov 

(c> Dec-Jjfi fd) Nov-Dee 

Bacterial action produces mainly 

la) NOi (b) NiOi 

fc) NDx fd) NO 

Which one is largest recycled item? 

fa) Newspaper 1 fb) Plastic 

|cl Glass (d) Aluminum 

A class of carcinogenic compounds known as dioxins is significantly produced from t 
fa] Leachate |b) Incineration 

fc) landfdli (d) Effluents 

At which temperature ( p t) organic compounds are completely burnt during incineration 
a) 651*700 fb) 800850 

C) 950-3M5 (d) 65D-90D 

which year phenomenon of acid rain got importance? 
a) 1960s (b) 1950s 

C) 1930s fd) 1040s 

mid of seventeenth century Augus Smith discovered 
a) Acid (b| Base 

c) Fertilizer (d) Add lain 

Which pollutant of automobiles produces mental diseases? 
a) Nitrogen oxide [b] lead 

e) Mercury _ fd) Nitrogen oxide 

n certain seasons increased asthmatic attacks are due to 


35 . 


36- 


37, 


33. 


39. 


40 . 


a) Eating seasonal vegetables 
c) I nha latio n of sea *onal poll ens 
ODTJi 

a) Fungicide 
Insecticide 

i) stratosphere oione extends up to 
D-15 
30-15 


fb) 

m 

(b) 

W) 

lb) 

(d) 


Low temperature 

Wet and dry environment 

Herbicide 
All of these 

1540 
IS 25 
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41, 


42, 


43. 


44. 


45. 


46, 


47, 


48, 


fc] Carbon monoxide 
Mafn aim of recycling is 
fa) Conserve energy 
(c) Conserve rawma terlal 
Which one of following 1 1 more toait j 
(a) Ag 

(c) fe 

Which one of the following is produced during C 


rapidly In blood hemoglobin than oxygen? 


lb) 

H) 

tbl 

fd) 


Sulphur dQxide 
Nitrous oxide 

Conserve sources 
AJi of the^e 


sun? 

(a) Fluorides 

(c) Carbon monoxide 


a reaction caused by ultraviolet radiations of 


(b) Sulphur diox.de 

Which one of following treason of deletion of Sh.™ an.? 
faj Flood in R^avi 

(b) Air pollutants from Lahore chemical industries 

fc) Tern P era tu re mediated spoils ge of ma rble 

fd) All of above 
Term pollution is used for 

(a) Rem oval of top ojj 

(b) Release o f u ndes ira b I e/toxic mater i a I s 1 n environ ment 

fc) Conservation of energy 

fd) All of above 

B-Q,D of drained sewage Is 
(a) More than that of water |t>] 

(c) Equal to that of water (d) 

Which one of these is cause of water pollution? 

(a) Aeroplanes (bj 

(c) Sm ok e/F |y ash [dj 

Which pollutant Is biodegradable? 
fa) PJasiFc. |b] 

fc) Asbestos (d) 

Which one of these cancers is produced due to ultraviolet rad.ations? 
fa} Skin cancer (b| Mouth concer 

(c) Lung cancer fd) Liver cancer 

Which one of these is used for measurement of soil salinity? 

I a) Conductivity meter (b) Photometer 

fc) Pro to meter fd) Pcto meter 

Photochemical pollution is related to pollution in 

(a) Air fb) water 

(cf Soil fd) All of above 

During burning of fossil fuels which one of the following green house gas is produced? 

fa) Nitrogen fb) Methane 

l c ) Hydrogen (d) Carbon dioxide 

Rise in sea level Is caused fay which environmental problem? 

(a) Add rain fb) Cutting down trees In rain lore$t$ 


Less chan that of w ater 
None of these 

Automobiles exhaust 
240 and pesticides 

Sewage 
Mercury 
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49. 


SO. 


51. 


£ 2 . 


59 , 


54. 


55, 


56. 


57, 


SB. 


59. 


60 - 


51. 


62, 


53. 


imM sauted . 

fd) Global *s rfTling 


jb j 1.3S& trillion Kj¥1 j 
( jj j billion Knfi 

(h) soil pollutant 

(t j) Noise pollutant 


(b) 

{d| 


Electric sparks 
All 

Jrc-rt 
Carbon 


fElNCh*AllNTA| 

(c) Damage to oionc lave f 
Total volume of water on earth is 
(a) 2 billion Km 1 

(c) 4 billion Km 3 

Load is pollutant of air 
(aj Air pollutant 

(c) Radioactive pollutant 

On global scale major cause of is 
(a) Volcanoes 

(cl Combustion 7 

Which one of the following fc a macfonulninjj 

(a| Boron , ^ 

(c) Copper the dissolved ammont» *° pn> [luce 

Hypochloiouj add reacts witli trie 0. j|j| 0l 

la) " M ‘ cl jd) All 

The e"men< S which ere required for heillby porOftof pl.n» we 

tal N pK |d) NCaP 

wniicbone of ... ^ec^.n-po"^ 

(a) done c^bon dioxide 

(c) Sulphuric aetd ^ 

In atmosphere residence lime of methane is 

W ***** d 

(c| 3-7 years 1 1 

in acid rain folio wing acid may be present 

(a} H;5Q« [J 

(c) HC1 (d [ f 

in photochemical smog yellow color Is doe to the presence of 

(,) Diritrogen oxide W N,troger.d,o».de 

(c) Chlorine (AS M Chlorine dtox.de 

Following ore is not a condition for the formation of smog 
(a) Sufficient NO Sunlight 

(c) Less movement of air W Winds 

in which tempera lure range incineration Df municipal waste is carried out? 
(a) 250'500 it C M 500-SWT 

(c) SSQ-UOO 4 ^ M) SOO-lOWFC 

There is more thickness of oione layer in 
(a) Troposphere . Ib) Stratosphere 

(cj Mesosphere {d) Photosphere 

Which one of the following is hot a primary pollutant? 

(a) SO] |b) CO 

(c) NO (d) HjSDq 

The air pollutant which is more dangerous for ozone layer Is? 
la) CFC (b) CQi 

! £ ) CO [dj Oxides of nitrogen 


2-3 days 
2-3 years 

HNOj 

Both [a & h) 


64- 


65, 


6 &. 


67, 


65. 


69 . 


70, 


71, 


72 , 


.layer of atmosphere 
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74 . 


.75, 


7fi, 


close to equator 
in the stratosphere 


The main cause 1 . . . 

(a) CO 

fc) Both (a & b) ■ W N °1 

Whid, of t he fallowing state™, |, „ ot “* 

a The amo Unt of o,one layer is g rMte r th4 |(n 

(b) Oione act as filter for UV radi ations 

(c) CFCs plays effective role In removing Oi 
(dy None 

Smog is the combination of 

w Smog and fog fb j RainarTdfdg 

(c) Acid rain and smoke ( rf] M 

Gills of fishes arc dogs by which of the following? 

(a) Aluminum |b) Chlorine 

(cf Sulphur (faj 

Polluted rain water has following pH 
(o) Between 5 and 7 (b) Less than 5 

{cj More than 5 (fa) a 

Water Is often treated with chlorine to 


(b) Kill germs 


(d) fie move suspended pa rfcdes 


lb) 

(d) 

(b> 


Oxides of carbon 
None 

IS miles 
25 miles 


[a) increase oxygen content 
|c) Remove hardness 
Ozone layer Is depleted due to 
|g) Oxides oi nitrogen 
(c) Oxides of sulphur 
Diameter of typical thunderstorm is 
(a) 50 miles 
(c) 60 miles 

Carbon monoxide prevents transport of oxygen in body due to 
(a) Combining with oxygen to form COi 
(bj Destruction hemoglobin 

(cj Preventi n g reaction between oxygen a nd hemoglobin 
(dj. Forming stabte compound with hemoglobin 
Pollutants have adverse effect over 

(a) Biosphere 1^) Ecosystem 

(cj Both (a i b) M Hydrosphere 

Which of the following is dissolved by water during thunderstorms? 
(a) Dust particles t fa ) 

(c) Nitric add W 

By which water scum is formed with soap? 

(a) Hard water 

(c) Distilled water ^ 

Out of total water available on earth percentage of fresh water js 

(aj 1% jJJ 

(cj 4% . (d) 

Amount of water available for human use is 

(bj 

(d) 


Clouds 

Soft water 
Undistifled water 


15% 
3% 


(a) 

|c} 


0,30% 

40% 


0 . 2 % 

50% 
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73, 


79. 


80. 


SI. 


K2- 


86 , 


84- 


85. 


86 . 


67. 


68- 


69. 


90- 


91. 


92, 


F UNMMFWtflL CONCEPTS A HP MCQi INCHFMlSTBV 

topical thunderstorm lasts for an average of 

(a) 60 minutes lb) 60 minutes 

fc) 40 minutes (d) SO minutes 

The gases which are resporisible for green house effect are 

(a) COa (W CH< 

lc) Goth [a fit b) (d) None 

SOD stands for 

(a) Biological oxygen demand {b| Biochemical oxygen demand 

ft) Both, (a&b) [d] None 

The great historical monument Tajmahal can be damaged by 
la} Green house effect lb) Global warming 

(c) Acid rain Id) None 

In which region of atmosphere human beings live along with other organisms? 
(a) Troposphere (b) Mesosphere 

le) Stratosphere ' (d) Photosphere 

Harmful radiations emitted from sun arc 
(a) UV (b| 

(c) IR (d} 

Troposphere pollution is caused by 
(a) Gaseous air pollutants lb) 

(c| Both (a £ b) (d) 

PAN ( a component of photochemical smog } cause 

la) bye irritation ‘ [bl Throat irritation 

lc) Breathing problems (d) All 

The study of chemical and biochemical processes occurring in nature is called 
[a) Applied Chemistry [b] Environmental Chemistry 

|c} Organic Chemistry (d) All 

Minute living organisms dispersed in atmosphere are 


Krays 

None 

Particulate pollutants 
None 


93. 


94. 


95. 


9&. 


97. 


98. 


99. 


100 . 


Non viable particulate pollutants 
Ail 


la) viable particulates pollutants lb) 

ft) None L (d) 

Non viable particulates are formed by 
la) Smoke fb) 

lc) Fumes Id) 

The mojor causes of water pollution are 
la) Pathogens fb) 

lc) All (d) 

Soil pollution is caused by 
(a) Pesticides (b) 

U) Beth i|aii b) , [d) 

Global warming may resultstn 
fa) Melting of glaciers (b) 

lc) Increased BOD (d) 

Addition or phosphate containing fertilizers in water bodies causes 
(a) increase in algal growth fh) Increases in fish population 

(O None Id) All 


Dust 

All 

Organic wastes 
Chemical pollutants 

Herbrddes 

None 

Eutrophication 
Both {a Sl b) 


Which one of the f**^**5^^ 

g -a — 

(0 less pure ^ Highry polluted 

Biod^ril* 8re dec < d > 

(a) Viruses T 

ft) Algae J 

Sources oF dissolved oxygen fDO) in water are 
fa) Photosynthesis 

fc) Mechanical aeration ( d j m 

WhlC ^ ne ° f f(?l|owii1 B is not a component of photochemical smog? 
w NtJj fb) Oi 

w. so, { d ; « 

Which one of the following Js not correct? 
fa) Oj is not responsible for green house effect 

(b) Oj can ox/dize SOj to SOa 
fc) Both fa & b) 
fd} None 

-. ext ends a hove troposphere uptoSOJtm above sea Tevel 

fa) Mesosphere fb) photosphere 

(c) Stratosphere fd) None 

_ _ is the lowest region of atmosphere around lCHcrn 

fa) Troposphere (b) Mesosphere 

|c] Both (a Sib) fdj None 


none 

Bacteria 

None 

Natural aeration 

All 
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a. 


2 . 


3. 


4, 


12 . 


___ _ — ist»y 

rftipartanrh.nt T | f1 |., - V| -GENERAL CHEMISTRY 

w °*v& n 9nd /«ntoo^e^i r° n “ nli ^ 

w Own-nd.ph^ 1 

W Nitrogen and a pho Sphate 
fd) Oxygen and/or nftrog^ 3ri d a „ 

N slur a I bu rfers in vJug , v , tem h P ’ 3 r 

fa} HiCOa/HCOj' itid/base paij rf 

|c) Hlstldifwyhistidrfl |]j| “f C J* /HPOil 

fi*™*****.*-^ ° ,hMt 

(0 Phospholipid b *“ 

Hyd^phite ta , « lct l 0 « MlJ hydicg.n bon* *„ t,p«of 
a Weak chemical Oonds (hat hold tanOurttwiignu within a nuftcufe 
b) »ror« Chemical bords that hold together the itomi within a molecule 

(c) Weak chemical bond* that link together separate molecules 

(d) Strong chemical bonds that link together separate mo!ecu!ei 
Tati JCfompary high energy thin simpte sugars due la presence of 


SbJ hydrogen atoms 
(d) hydrogen bonds 

jb) Methane 

(d) sodium chloride 


|a] Carbon atoms 
ft) Covalent bonds 

6 - Polar solvent has affinity to dissolve? 

[nj Gasoline (heptanesS octanes} 

(ej Argon 
Oxygen, Carbon and Nitrogen 
(a) Can all form covalent bonds with other efemerits 
|b) Contain protons and neutrons In their atomic nuclei 

(c) Are common dements In the molecules That make up living organisms 

(d] AH oM he obo w 

®- Microtubules, actln filaments and motor proteins all are present m 
{□J Tho mechanism o( photosynthesis that occurs In chforoplasts 
|b} The rough Efl (endoplasmic reticulum^ In prokaryotic cells 

(c) The cyto skeleton of eukaryotic cells 

(d) the process that moves small molecules across cell membrants 

&| ---— I s a porous* do uble pho spho lipid b il*ye r it ructure 

(») the nuclear envelope [b) the plasm* membrane 

fc) the mitochondrion (d) the cytaskeleton 

^ first line of defense for an organism against attack by in Invader is usually 
(a} to ffcoor hide ft*) H* body 

(c) a specific Immune response (d) a nonspecific Immune response 

fluid mosaic model of ceft membranes proposes that 

(a) the most common type of molecules In the membrane *re proteins 

(b) Bask mcmbranc structure reiuIts from how the protein* inieract with w*t«r 
{c] The membrane is a highly mo bite ml«u re of phospholipids and proteiru 
td} The unique properties of cell types are determined by thetr phospholipids 
The peptide bond fn proteins Is 

(al Only foun d between proline residues 
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13 , 


14. 


15. 


16. 


17. 


IS. 


19. 


20 . 


21 . 


t UNMMEWTAL CONCEPTS Mff)i IN CHEMliTRI 

{b] Usually cis unless proline is the next amino add 
(c j Usually t ran* unless praline Is the next amiiio add 
|d) is planar because of steric hinderance 

Mitochondria has? 

| a) Cytoc hr ome oxidase 

(b) Succinate dehydrogenase 

|c] DihydroMpoyl dehydrogenase 

|d) All of these 

Carrier proteins 

| a) Tra nsp ort on Iy on e s ubsta nee 
|b) Transport more than one substance 

(c) Exchange one substance to another 

{d) Perform all of these functions 

A lipid bilayer permits freely the mobility of 

(a) Urea + (b) Fructose 

|c) Glucose [d) Potassium 

... _is known as the power house of the cell. 

|a] Nucleus (b) Cell membrane 

(c> Mitochondria (d) Lysosomes 

Digestive oniymes of ce I lu I a t compounds a re confi ned In v. 

j{a) Lysosomes (b) Ribosomes 

{c| Peroxisomes (d) Polysomes 

Eukaryotic organelles e,g. mitochondria andchloroplasts has highly folded membranes that 

(a) Increase the surface area where hey chemical processes can occur 

(b) help the cell against physical damage 

(c) make it possible to package large amounts of DNA within the cell 
|d) assist with cell movement 

Large amounts of ATP Is synthesized from sugars in the presence of 


(a) Ly soso me 
[0 Mitochondria 
Diseases are caused by? 

(a) Pathogens 
(c) Lymphocytes 

Pa Imitate has 16 carbon atoms having 
|a) 2 double bonds 
(c] One double bond 


(b) Vesicles 

(d) Plasma membrane 

(b] T cells 
(d) Macrophages 

lb} 3 double bonds 
Id] None of these 


22. Fo r hu ma n r ut ritio n the lowest energy value I i pi d is 


(a) olive oil 

(c) Margarine 

21, MetaboEi sm of fructose Is done by 

(a) fructose 1-phosphate pathway 
[bj fructose G-phosphate pathway 
|t) glyceraIdehyde 3-phosphate pathway 

(d) both (a) and (b) 

24. Human stomach cannot digest 
(a) Starch 


|b] Clestra 
|d] CardioFipih 


lb) complex carbohydrates 
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26 . 

27 . 

28 . 

23. 

ID. 

31. 

32. 

11 . 

34. 

35. 

36 . 

37 . 

38 . 


W denatured rrTrinL 110 *^ T 
Electron microscope Jnstean *r i- ^d) Cellulose 

|a] Animal ^ ^ is nece* 

(c) Protist 

A H a i for atomize tion o f hydrogen is (d) ° f thes * 


necessary to observe? 
(b) Bacterial 


Eb} 

{d} 

|bj 


216 kj/mole 
299 k(/mole 

'5-0.5 kj/mole 
-57.4 kj/mole 

-1250kj/mole 
-1500 kj/mole 

< 50% 

any of above 

active weight 
concentration 


(a) 199 kj/mole 

Ic] 230 kj/mofe 

NaDH and HCl ne utf4 fi Hlfon ^ h 
|aj -40.4kj/mole 
It) '55.5 kj/mole 

Standard enthalpy of combustion of ethanol Is' 

|a} -100 kj/mole 

ic) -1363 kj/mole j d J 

Equilibrium can exist at the reaction completed 
fa) 50% , (b) 

ic) >50% fd) 

Moles of 3 substance per litre is known as 
fs} Molsr concentration - (b). 

[c] Composition ( d ) 

Rate of forward and backward reaction becomes equal at state 
(a) Homogenous [b) equilibrium 

fc) heterogeneous ' (dj static 

Products and reactants are present in sufficient amount In reaction mixture when kc is 
fa} Neither very large nor very smaN (b) very small 
lc) very large (d) Infinity 

Concentration is taken in > 

(a) mol. Ml 
(c| g equivalent liter 
When both forward and backward reaction proceeds at equal rate it is 
|a) State of equilibrium (b) dynamic equilibrium 

(c) chemical equilibrium (d) static equilibrium 

An example of__equilibrium is when evaporation rate becomes equal to rate of 

condensation 

(a) Dynamic . * (b) chemical 

(c) static fd) physical 

Dynamic equilibrium mean; the molar concentration of the reactants and products 
{a) Becomes constant |b} Becomes Inllnitefy 

(cj Decreases Increases 

According to Jaw of mass action rate of reaction Is proportional to the product of active masses 
of 

la) Product Eb) reactant 

Ic) concentration [dl catalyst 

When reactant and product are In same phase equilibrium Is 
(a) Dynamic W heterogeneous 

(c) homogenous E^ static 


{b> 

(d| 


mol/lrter 
g. Lit-1 
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39. 


40. 


41 


42. 


43. 


44, 


45 . 


46, 


47, 


48. 


49. 


SO. 


SI. 


52 . 


fUNOAMF™. 

EquiIibrium involving; different phases of reactants 

(a) Dynamic (M Heterogeneous 

(c) homogenous ( d ) static 

Multiple phases of reactant and products means a phase 

(a) Homogenous M Hcterogamous 

(cl dynamic < d ) static 

A heteregeneou i e qui librium in e 3 ns re actant a nd pr oc u^ts sfejn + 

(a) Gaseous phase ft) P^ asE 

ft) solid phase ft) more than one phase 

When a system loses some energy AE Carries a 

(a) Negative sign ft) Positive sign 

ft) Neutral sign ft] No sign 

Along with the average- energy of reactants additional energy required for successful reaction 
is called 

{a} Enthalpy function ft) Heat of reaction 

(cj effective energy ft) activation energy 

A substance that alters the rate of reaction without itself being used is called 
|a) Catalyst ft) electrolyte 

ft) acid ft) poison- 

A catalyst alters 

(a) The direction of a reaction ft) 

(d The concentration of a reaction |d] 

Rate constant Kl 

ft | Does not cha nge with the i ncrease of t e m pera t u re 
ft) Change with the change of temperature 
ft) does not change with the decrease in temperature 

(d) None of these 

Law of mass action states that rate of reaction is directly proportional to the 


53, 


54. 


55- 


5$. 


The rate of a reaction 

The molecuiarily of a reaction 


57 . 


[a) Site of the container 
(cj nature of reactants 
Liquid and Its vapors acquire 
ft) Constant equil I brio m 
ft) dynamic equilibrium 


| b) Molar cone, of reactan ts 
ft) All of the above 
. at constant temperature 
(b) static equilibrium 
(d) nene of these 


If concentration of compound Is taken In molar units then the equilibrium constant Is 

ft) ft ftj ftp 

(c) K*i (d) Ki 

Conventionally product concentration is taken In 
ft) numerator (b) denominator 

ft | both of these (d) fractions 

Which oF the following has lowest heat of hydration? 

(a) IT ' ft] n 3 - 

ft) K* ft) Mg* 

How much energy Is absorbed during dissolution of one mole of Nad 
ft) 2.000 KJ/moi . (b) 1.0D5jy/ ma j 


ft) 4.WS KJ/m^' 


ft) a.osa Kj/mal 
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59. 


60 


SI. 


62. 


S3. 


64. 


65. 


66 . 


property l n freezing the ice cream 
(b) Additive property 

has the same ^ Fault's Jaw 

Beryllium ' 0n num bwinall of its known compounds? 

lb) Chlorine 


NaCi is used because of iu 
fa) Constitutive property 
ft) CoNigative property 


(d) Nitrogen 


ft) 

ft) 


+6 

44 


ft) 

ft) Uromlne 1 

In KjMnO*. oxidation number of Ktn 1$ 

(a) +7 

ft) +5 

W h ' C 1 DMHruVV 0 "' 11 ab °" , I,ar ’ I)a ' tl M«W» electrode? 
|a) 3.DM HCI iolutnon rs used 

ft) Hz gas a 11 atm p ressure is present 

ft) Platinum electrode rs used 

[d) All of the above 

Electrolysis is a process which utiliies 

{a) Chemical energy 

fc) Heat energy 


ft) 

fd) 


Electrical energy 
Biochemical energy 


S3. St a ndard hydrogen electrode has an artsItrarily fixed potentia I 


ft) 0-00 volt [b) 1.00 wit 

ft) 010 volt ft) 2.00 volts 

The oxidation number of chromium in KiCrjO? Is 
ft) « ft) 12 

ft) 6 fd) 7 

What is correct about electrolysis of molten NeCI 


Cl 2 gas is produced at anode 
Hj gas is produced at cathode 

+1 

+2 


(a) Oxidation takes place at cathode (b) 

ft) Reduction occurs at anode ft) 

Oxidation state of oxygen in OF: is 
ft) 0 (b) 

ft) -2 [d) 

In superoxides* the oxygen has oxidation number 
(a) 0 (b) +1 

ft) -1/2 {d) -1 

An electrochemical cell which produces electricity with a redox reaction Is called a 
(a) Voltaic cell ft) Standard cell 

ft) Reversible cell ft) Electrolytic cell 

A non-spontaneous redox reaction takes place as a result of electricity In 
(a) Voltaic cell ft} Denial cell 

ft)' Dry cell ft) Electrolytic cell 

Oxidation state of sulfur in 50/'? 

(a) *4 ' ft) 

ft ) +2 ft ) 

In lead storage batteries the cathode is made of 
fa) Pb ^ 

ft) RbSO* ' M 


-2 

+4 

Pb coated with PbOj 
Mixture of Pb and PbOj 
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71. 


72. 


71. 


\\ - & re^T lakes 

ll) CviJian 

lc) Sclh 

In £ fCtTC^i S cf * C 

ill a 
I e) %3 

\v-at s ir*ie cf tc-'iwins 
(frO-* +NH -t-6C< 

{ 5 ) Cnromiu m is oxi c i :*d 


., jLua mn> iri ■ 

ft cis—^ ^ _ 

* cathode during *1^™^ 
lb] 

W 


L . 

cn 


Reduction 

None 

(b] OH 
(d) H* 

e tor the given reaction? 

2Cr 5- + 3C/j + i 1 

Cl' IS feduced to Clj 
[dl H* is reduced to Hj 

values, same «t of samples analyzed With 


&t. 


tl- 


a - is oxidicedto Cb 

■e Ui ; s ol obtained standard deviation 
a .tie rent methods can fce compared using ^ ^ 

la] Qtest ^ Regression coefficient 

(cl 1 Twst , t i- M Li OU aljto_times to the standard 

Detection limit is a concentration that gives s 
delation of ihE blank, 

(a) 2 

(c) 3 

An analytical method is classified as meso 
(a) 10-100 mg 

(0 >10 mg 

How many significant figures are In answer of 47 -47, 1H. 

M i 

(Cl S 


S3, 


(b) A 

(d) 5 , 

when concentration of the analyte is 

(b) >100 mg 

id) 1-10 mg 


65. 


74. 


75. 


76. 


77. 


7 a. 


73. 


SO, 


lb) 2 
Id) 3 

How many significant figures are In 0.00080670000, 

(a) 8 lb l 2 

(c) 5 w 3 

In atomic absorption spectrophotometer the flame used 1$ 

(■) air-coal gas * M ilr-PW"* 

fc) air-acetylene (d) oxyicetylem 

All are Argillaceous material Irrespective of the 


86. 


ib) marine shells 
(d) blast furnace slag 


lilvliy 
lc) Slate 

Cement can be synthesized by 
fa] dry process 
lc) both 

Phosphorus is helpful In the growth of 
[a) root 
it) stem 

Rotary kiln comprises of cones 
la! 4 
US 2 

Nutrients that are required In small amount for the growth of plants are 
U) nitrogenous fertlllieri fb] Micronutrients 

M phosphorusfertllHer (d) all of the above 


67 


88 


69. 


(b) wet process 
{d) None 

fb| leave 
Id) Seed 


M 

Id) 


3 

5 
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90 


31, 


32, 


31, 


fd) H jO, N j and H ; 


urea can be most so“^iLl 

(a) CH 4 , N z and co 2 d ^ ** raw "i^nal 

U) H 2 , COj and HjO tb) H * J artd co 

Urea Is a fertiliser 
(aj Synthetic 

(b) Natural fertilizer 
U) provides micronutrients to the plant; 

(d) Inorganic water soluble compound 
Percentage of nitrogen in urea is 
(a) 36 
UJS6 


lb) 46 
[d) 66 


64, 6ot h nit ro e $n an d phosphorus ca n be provid ed by the f erti H 


zer 


(b) Calcium superphosphate 
(d) potassium nitrate 


[a) urea 

tc) diammonium phosphate 
Potassium functions in the plant to 
fa) form starch sugar and fibrous material 

(b) ripen the seeds and fruits 

(e) increase the resistance against disease 
Id} all the above statements are correct 
Clinker is the 

(a) roasted calcareous material 

lb) roasted argillaceous material 

lc) roasted calcareous and argillaceous material 
fd} roasted gypsum 

Cement contains highest percentage of 
la) CaO 

lc) Ai 2 0 3 

Raw material of cement does not contain 
\l) lime stone 
(4) KNOj 

Manufacturing of cement process the correct sequence Is 
(a) crushing heating mixing grinding 
(^'crushing mlalng heating grinding and mixing 
tc) crushing grinding mixing heating 

l d) mixing heating grinding crushing 

Correct percentage of clay and lime stone for cement preparation is 
la) 7SK lime stone and 25% day W 25% lime stone ind 7$% clay 

lc) 15% lime stone and 55% clay Id] 55% lime stone and 15% clay 

Country that has largest Installed capacity of spindles It 
(aJJapan (b] Philippines lc)Ch1na (d) India 

Pure water can be obtained from sea water through the process of 
M centrifugation W separating funnel 

W fractional distillation • W1 Ample ilttlllatton 

bauxite Is used as a raw material by the Industry 
la) Aluminium Smelting ^ 

6|| *T EUNAnONAL SOCNHF 1C ORGANIZATION i^c' e-nt-f'C <!ai 


ib) SI0 2 
Id) MgO 

ib) Gypsum 
(d) Iron oxide 


Steel 
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94, 


95. 


96 


97. 


98. 


99. 


m 


101 , 


102 . 


tbl 

(d) 


Cement 

Aluminium 


103. 


jb] carbon dioxide 
tdjoxygen 


c.iwmiMENTAi 

(d) Cement 

Sillcs^i a raw material is used by the industry 
( 3 ) Steel 
[c) Coal 

Which gas-is not water soluble 
(a) ammonia 
{el hydrogen 

Main source of thermal pollution ■ > 

(a) Jim heals up the lakes and ponds . 

' Hot water from factories drains into rivers and ponds 

Hot oil drains into rivers and lakes 

None of these , 

steel is marketed by public sector plants via 

(a) TISCO 
(C) SAIL 

For the treatment of in< 

(a) sedimentation 

t*\ awe i°t 800 ^ 

{a) WtT'L p w j l2 0O*C 

(ci more ; 0 . t 

Reedv plant from which the word paper ts derived is 

fa) Pose ' 

{c) Papyrus ' ' 

n-t q* transition can happen in 


lb> 

tc| 

(d) 


(b> Tata Steel 
{dj GAIL 

ldustrlaleffluents, mechanical mean used is 

(bj rainwater harvesting 

(d) biologically 


Sun flower 
Water Hyacinth 


Saturated Alkyl hahdes 


(b) 

Id) 


Alcohols 
All of these 


104. 


105. 


106, 


U1 

jjri ALddiyd^^ 

In flame photometry, the temperature offlameis determined depending upon 
(a) Exdtation energy of the element . n 

(b> How it is combined in the sample 
(c) The sensitivit^required 
Id) Presence of other eleme nt s 
Which of the following processes may occur In flame? 

la] tr a n slat tonal, vlbf alia n al an d rotational mot Ions 

lb) excitation 
(t) ionization 
{d] All 

Which of the following are involved In electronic transitions in organic molecules? 

(a) □-elections lb) n- electrons 

(c) n~ electrons (d) All 

Which of the fallowing are separated with perfusion chromatography? 

la) Polar compounds (b) Macro molecules 

{c| Micro molecules jd) Non polar compounds 

which of the following chromatographic techniques sometimes uses detector based on radl° 

activity? 

(a) CC (bJSEC IcjTLC td)HPiC 

f40 


107. 

108 . 

109. 

110. 

111 . 

112 . 

113* 

114. 

US. 

116, 


117. 
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us. 


119. 


120, 


in HPLC silica gal is 
(a) Aquagel 

(c) Hydrogel Xerogel 

Which of the following adsorbent,., tl , B ,. ^ . 

fa] Silica gel *ed far separation of xanthophyll and carotenoids? 

(c) Starch W * , “ rr,na 

Example D f the micro Waue active molecule h Ca,t0nite 

HCI (b) CO 

w “0# Id! CHjC. 

Which of the following when attached with benzene ring.produces aoxochromiceffect? 

(a) "CHg, lb) -Cl 

U) * Br W Al1 

Which device is used to prevent the back flow during, pumping in chromatography? 

(a) Check valve (b) Pressure 

(c) Diffusion + jd) Gas flow 

Two partially immiscible liquids form a single phase at a temperature which is known as 
(a) Transition temperature {b) Absolute temperature 

(c) Consulate temperature (d) Hoorn temperaiure 

At what conditions the molar volume of COj is maximum? 

M STP (b) 

(c) 0‘Candlatm (d) 

All gases liquefy before reaching at 
le) 373 K lb) 

lc) -473 K (d) 

Select the correct relationship 
fa) lrrnri Hg = 1 torr = 1 atm lb) 

(c)" 760 mm Hg = 760 torr = 1 atm {d) 

Acetone and chloroform mix with each other because of 

la) Intermolecularhydrogen bonding 

jb) Dipoled 1 po le int eracti on 

(C) Instantaneous dipole 

l d) All of the above 

Which of the following solid substances Ls considered as pseudo solid? 

(a) NaCI M Gt35S 

(c) CaFz W A11 

Antifreeze in the automobile is an important application of . 
la) Constitutive property M Additive property 

(c) Coltigative property t d ) Chemicals 

What is the order of reaction of photosynthesis? 

lb) 1 

{d) Fractional order 


127’C & 1 atm 
273’C and latm 

273 K 
OK 

1mm Hg = 760torr - latm 
760 mm H S = 1 torr = latm 


(a) 0 

Jc) 1 . . - 

What information Is obtained from collision theory? 

M Rate of reaction T t uZT 

<c) Molecularity of reaction 


6|( <rERNATl0hAL SCI ENT if 1C ORGAN IZATION iwiBntif<i: orgi 


341 


Scanned with CamScanner 

























121 . 


122 . 


123. 


t 

124, 


125* 


126. 


127, 


123. 


129. 


130. 


111 . 


r . mNECPTS ftW > >P> 

The reaction of hydrolysis of ethyt-acetate faster) is a 

t a) i- order W ***** 

(c) 3* order (d) 0 order , 

If the rote constant (kj Is in mol' 1 dm 1 s' 1 * the order of reaction vtfll 

(a) 1 7 

Lti 1 * ions formed during oxidation with KMnOi and acid which act as catalyst. Th.s is an 
example of 

( a ) Che mo-catalyst P» Auto-catal** 

tcj inhibitor (d) Poisoning of catalysts 

Instantaneous rate of reaction at the beginning Is always ■ ^ art ave,,a B c 

la) Small l b ) Smallef 

(c) Higher . W Mddiiim 

What is the order of a reaction with Rate * K iNiOs]? 

(,) First order IW Pseudo first order 

(C) Second order - Third order 

Main co mponent of solutl on 1 s 

{a] Solvent E b ) Solute 

[t) .Solvent as well as solute Id] Solid particles 

At given temperature If maximum amount of solute Is present in a solvent. It gives 

[a] Saturated solution W Unsaturated solution 

tc) Supersaturated solution > (d) Impure solution 

Percentage composition may have possible relations 

fa) Four l b ) ^' ve 

fc) Three W 0ne 

The oxidation number In elemental states is always 
|a) Positive ■ lb) Negative 

(c) Zero ( d ) 

K* has oxidation number 

(a) +1 W 

fc) +3 ‘ l d ) 

Ca 1 * shows oxidation number 
fa) +1 ■ (b) 

(t) +3 (d) 


Non-zero 

+2 

-2 

+2 

-2 


132. Except metal Hydrides* hydrogen shows oxidation state 

fa) 0 ’ . [b) +1 

fc) -I (d) ~2 

133. In metal hydrides* oxidation state of hydrogen is 

fa} 0 {b} +1 

ft) -1 * Id) M 

134. Oxygenexceptperoxidesandsuper oxl des shows oxidation state of 

(a) -1 [b) -2 

CO +2 * (d) -1/2 

135. In peroxides oxygen shows oxidation number 

M -1 fb) *2 


13 S. 

137. 

13S, 

139. 

140. 


141. 


142. 


143. 


144. 


145. 


146, 


147. 


I4fl, 


149. 


CINIfW NATIONAL SCIENTIFIC ORGANIZATION t ww* li. elf Fit ilk rr>> 


Id) -1/2 


*1/2 


Oxidation state of oxvsen in ^ 
fa) -1 “fVWnlnmpn^^s 

fc) +2 tb) 

The nddadon number of o^ se „ CF , W1 

(C) +2 . M *2 

flie owdation number of each element of poup vil-A In binary compouobs is 

. . _ fhli ,5 


(b) 

{d) 


fa) -1 

|c) +2 

Group JA elements shows oxidation state 

fa) -1 (W 

41 (d) 

Group HA elements shows oxidation state of 

ft -» 1H 

+2 Id) 


-2 

0 

-2 

+2 

-2 

+4 


Group IIIA elements shows oxidation state of 
la) 1 (b] .2 

If) +2 {d) t4 

in a neutral compound total sum of all the oxidation states Is always 

fa) Zero , '(b) One 

(c) Two (d) Three 

Chromium shows oxidation number in sodium dlkhrofnate 

(a) +4 . (b) +6 

ic) +S (d) +a 

Noble gases show oxidation number 

fa) +1 , lb) 0 

(c) -1 Id) -2 

Chromium has oxidation number h KjtrjOy 
(a) +4 (b) +6 

It) +5 ‘ Id) + S 

Sulpher In SOi has oxidation number 
(a) -4 fb) + 6 

(c) +4 . . Id) +2 

Iron In KjFe (CNJ* shows oxidation state 

(a) +2 > f b ) +3 

(c) +4 l d ) **• 

12% alcohol means 12cm 1 of alcohol dissolved in-- 

(a) 90 cm 1 l b ) 100 ^ 

HO cm 3 l d > mcffl 


Of solution 


(c) 

If a solution is Iff 7 M, it would be 
(a) Neutral solution 
(c) Basic solution 


(b) Acidic solution 
(d) slightly acidic 


lSo < 1 litre of solution having one mole of solute is 


(a) 1 molar 


|b) lmotel 
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FU S g* V E NTXt CON CT*Tj A VJ M CC* IN CHf MjSjgl 

jt} 1 fiofroil [d] Non* of the above 

IS 1 CaCCj ha s th e pen: ent a gs composition 

[j) Cal«*Crt, Oi3X (b) Ca 4QS, C UX f Oj 4Btf 

(c) Ca 12X, C 40X, 0 3 4SX Id) Ca 4Sft, C 12«, O 2 *0^ 

\5Z, 4 solution hav Tg hydrogen isa concentration cf 5-5 * 10 1 Mwill have the pH 

(a) 2-2S ' [b) 1AQ 

[c] 3-75 1<13 2,76 

153. Technique that can be used to separate aniline from a mixture is * 

' (a} Fractional crystallization lb) Fractional distillation 

It) Vacuum distillation {dj Steam distillation 

154. Which units of solution are Independent of temperature 

la) Molarity lb) Normality 

(cl Formality Id) Molality 

155. if a solution is made by mining 20 ml of N/2 HiSOi, 5ml of N-Hd, and 30ml of N/3 HNOj in one 
litre, resulting normality wilt be 

(l) N/5 [b) N/10 

tc) N/20 (Cfl> N/40 

155- In NH iOH silver hali d e th at i s lea st s olu ble 

la) AgBr lb) AgF 

(C) AgCI . Id) Agk 

157. A salt gives yellow precipitates bypassing Hj5gas through its acidified solution that is soluble 
in ammonium sulphide, the radical present is 
(a) As 1 * lb) Sb* 

(cl Cd 1 * Id) Cu 3 * 

153. In qualitative analysis of Fe, during precipitation NHtCl is added before NHtOH to 

la) Decrease concentration of OH' ions 

lb) Prevent i nterfe reuce by phosp hate ions 

[e) Increase concentration of Cl" ions 

(d) Increase concentration of HH* + ions 

159. Wh e n HO is add ed to Stan no us su I ph ide solu lion made with yel low ammonium sulphide, the 

precipitates formed are ' t 

la) Sn5 lb) 5n5j 

(0 5mS* (dp {NH^SnSi 

ICO. Which one of the following can be used Instead of NHiCI for the precipitation of the third 
group radicals 

la] Ammonium nitrate (b) Ammonium Sulphate 

lc) Ammonium oxalate (d) Sodium chloride 

161, Before tha analysis of III group radicals the cone. Nitric add Is added to 
la] Oxidise any remaining HjS 

(b| Form nitrate which gives granular ppt. 

Icj Conve rt fe rrou s into fe rri c Ions 

l d) Increase ioniiation of OH 

162. When Kl is heated by mixing with cone. Hj SOi, specie formed fs 

(a) HI lb] b 


163. 


1 W. 


165- 
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166. 


167. 


16S. 


170. 


171. 


172, 


173, 


174. 


m. 


156. 


(cl HlOi 


CMt MlfntT 

iv’' 1 group of basic radicals is Jt {d) * 0i 

(J] HCt yied fl> the Pawnee of HiS by adding 

[c] MHtd n *°h 

If flame test of a salt generate nh.l „ ^ <d) ***** anA NH< °H 

(a) Na E^ner^tes brlek red color, it Indicates 

(c) Sr W K 

255T 1 !i!nal " ,h ' " reW " 1 In C-» NMn, 

(a) pentane. 

(b) 2-methyl butane, 

(c) 2,2-dim ethylpropane, 

(d) Cannot tell without more information. 

How many ml of 1M HaSOj, solution can be neulreliie 
solution? 

(a] 25 ml |b) 5.0 ml 

< C J 10 ml (d> 20 ml 

Mol a I solution means one mole of solute dissolved in 
ja) 1000 gm of the solvent ‘ ' lb) 

|c) One litre of the solution (d) 

0.1 M solution is basic by 
la) Ammonium acetate (b) 

(c) Ammonium sulphate (d) 


by using 10 milliliters of 1M NaC-H 


One litre of the Solvent 
22.4 litre of the solution 

Ammonium chloride 
Sodium acetate 


16$: Heat changes in a chemical are studied in the branch of chemistry is 


Electrochemistry 

Thermodynamics 

41.64 J 
415.45 J 


lowest 

Have any amount of energy 


(a) Thermochemistry lb) 

|c) Photochemistry Id) 

Jn Joules calorie is equivalent 
(a) 0.41S J lb) 

(c) 4.184 J , (d) 

Energy of a state function is 
laj Highest lb) 

(c) Intermediate (d) 

System always tends to be stable by attain Inga state or 

( 3 ) Lowest energy lb) Same as before 

(c) Higher energy Id) Reverse to original energy 

If heat is transferred from the system to the surrounding process is called 

(a) Endothermic lb) Exothermic 

(c) Fast reaction Id) Emitter 

Heat is released in reaction is 

la) Exothermic W Endothermic 

(c) None of these ^ Both of these 

If heat change is negative, reaction is said to be 
(a) Reversible < b > At equilibrium 

(c| Exothermic *0 Endolhermi,: 

AfiCI in water has the solubility product 
fa) 1.8x10'“ 9,81(10 
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(e) 1.2*10'** 


177. 


175 . 


179, 


ISO, 


ibi. 


182 - 


183. 


184. 


IBS, 


IBS. 


1B7. 


Blssmsms ^^ 

To make Saturated solution af NaCi In water at 0 Cjrtn*^ ^ aC j \ n 1 QQO g of HjO 
(a) 37.5 1 of N*Cl In lQOg of MiO J ', f NaC | In 10 g of HiO 

c STSitfNiCIInldOafltHjO W 

The solubility of cei|SO*h shows straight lint in B^ph 
(a) Below 4FC ° 

f c] from 4{FC onwards (fl) 

CuSO* In water at OC shows the solubility of 

(a) 14.3 g/lOOg 55 

Id ao.og/ioog w 

At locrc CuSOa'i It water shows sol utility of 

(a) 60.5 bA°Q £ 

Jt) 75,5 t/lODg 

Not a colligative property? 

(b) 

Id) 


(fa) 

{d) 


Below SOPC 
From 60 s C onwards 

14.3a/l0g 

4 B, 2 g/l 006 

6S.Sg/10DS 

so,9g/ioog 

depression of freezing pint 
Osmotic pressure 


(a) Density 

[c) Elevation of boiling, point 

Hydrates are obtained by crystallizing compounds from there 
(a) Aqueous solution (b)origin S lsolut,on 

iJ snowed solution W) OiMe»o«on 

Heat Is evolved in which of the following process most likely I 
la) Dissociation M ^Urination 

(c) Hydration M ^niwtlon 

M al,I boiling point constant to is the ratio of the elevation in boiling point to 

la) Molarity M Mota1 ^ 

(c) Mole fraction of solvent id) mole fraction of soLute 

The average rate of reaction between two intervals is to reaction rate at any moment 

(a) Equal 

fc) Balanced 

Mathematically rate or reaction Is 
(a) de/dt 

ic) m 

By increasing the concentration of reactants 
[a] Increases the number of collisions directly 
Jb) Has no effect on the number of collisions 
(c] Has inverse effect on the number of collisions 


lb] 

Not equal 

(dt 

Higher 

tb) 

dtfdc 

Dt 

[d) [d(c) J /(dt) : 


191- 

192. 

193. 

194. 

195- 

156. 

197, 

m. 

199. 


200 . 


IBB- 

Id] Decrease the numb er of colli sions. 
For a reaction, A B, Rate of reaction * ■ 

■dx/dt means the concentration of the reacting sped* 


[a] Increasing 

Eb) 

decreasing 


[c] Not changing 

Id) 

Reaction is not possible 

139. 

Units for Concentration of a solution are 



(a) Mo|/litr« 

tb) 

mot-TlItfe 1 


|c) mol'H 

(d) 

moll 

190. 

The rate of reaction has units 
(a) Mol TV 1 

lb) 

MoW 


tc) MoilS' 1 

(d) 

Molls 


201 . 


.202. 


103. 



If concent; etion 

r-i I eactwnbiero, the rate of reaction will be 

(c} depends on time L . ... 

ftu lnrr»uth»rnii^ ■ W impossible to predict 

By hcrea« the Initial Concentration of reactant reaction rate may 

*{ ^ Cr f S * „ (b) Decrease 

fc) Does not effect at all {a} A|laboye 

In reaction 2Hi+2NO 2HiO+Nz doubling or tripling the concentration of NO, rate Increases 

3 UF l,mCS & ^ nS T ' mes ■ ^ iue llnnes & len l(,ne * 

(c) Three times & six times Two times t three times 

Temperature Increase causer the increase In the reaction rate of 
(a) Exothermic reaction {b) Endothermic reaction 

(c| Increase a little (*jj Decrease rapidly 

Increase in temperature causes the rate of reaction to 
(a) Increase greatly 1 [h) Doesnottncrease 

(c) Increase a little {d) 

Correct units of reaction rate are? 

(a) mol/dm* (b) 

(C) Mql/dmH jd} 

By increasing concentration, the rate of reaction 
(a) Increases (b) 

{c) Remains same (d) 


decrease rapidly 

MoVs 

5 

Decreases 
Not effected, at ai 


Units for the rate of gaseous reaction are expressed as. 


Atomic s' 1 
Atmospheric sec -1 


(a) Grams/s (b} 

lc) Mo1l l r l {d) 

Reaction rate 

(a) Increases as reaction proceeds 
{b} Decreases as reaction proceeds 
{c) Re mains the sa me a s reaction proceeds 

(d) M a y de crea ses o r Increases 

A 10 K increase in temperatures doubles the rate of reaction due to 

(a) Decreases activation energy of reaction 

f|>] Decrease the number of collisions between reactions 

(c) Increase in the activation energy of. reactants 
{d} Increase in the number of effective collisions 
Nuclear spin can be observed 
(a) in all Nuclei 

(t) only in &,g Nuclei Id) 

When subjected to a strong magnetic field 

(a) one measures an IR spectrum 

(b) the swaying of an atom becomes larger 
tc) the nuclear spins orient themselves 

(d) C atoms orient only 

A solute of red color will 
U) absorbs red light ^ 

tc) emits green light 


in most Nuclei 
in C nuclei only 


absorbs green light 
Absorb orange light 
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204, Ext i net i on c oeffirien t Is 

(a) a constant of a substance (b) a universal constant 

(c) equal to one * (d) equal to 0 

205. If concentration of substance Is doubled 

(a) the wave length of the absorption is different 

(b) the extinction coefficient Is twice as targe 

(c) the extinction is twice as large 

(d) 4 times large 

206- Infrared radiations are 

la) waves of warmth 

(b) possessing more energy than UV waves 

(c) red 

Id] Cool waves 

20?, In IR spectrum, the units of entity taken on the abscise arc 


216 - 


Eb) 

(4 


centimeter 
per meter 


la) meter 
(e) per centimeter 

20 EL Aqua -regia if formed by mixing 

|a) Ipart cone. HD and 3 parts cone, HNOj 
fb) 2 part cone, HCl and 1 part cane. HNOa 

(c) 2parts cone. HD and 1 part cone. HNOi 

(d) 3parts cone. HQ and 2 parts cone. HNOi 

209. Why MCI Ss preferred over HNOi to make solutions in Inorganic salt analysis? 

(a) Nitrates are not decomposed to sulphides 

lb) Nitric add contains nitrogen 

ft) Hydrochloric acid is notan oxidising agent 
Id) Chlorides are easily converted to sulphides 
210 The units taken on abscissa id an NMR spectrum are . 

[a] 6 W HertI 

lc) ppm 1^) nm 

211, Largest chemical shift signal appeared In a ,] C NMR spectrum Is due to 

la] OO groups Eb) CH*groups 

lc) aromatic C-Nuciei W) All have same value 

212, In nmh spectrum, a triplet means 

la) a triple linear signals E*>) 

It) three spectrums Wl 

213, in a ’H MMil at a neighboring C atom a CHi group generates 

la) doublet 1^1 triplet 

lc) quadruplet Wl pertate 

214, In aromatic C nucleus, t hydrogen signal is expected at 

(a) 2 ppm f b ) 

It) 7 ppm id) 9 ppm 

215, U C NMFt spectrum 

la) a triplet is evidence of a CHi group presence 

lb) the signals are between 0 and Id ppm 

* (c) every C atom generates a signal 

|d) every H aiom generates a signal 


217. 


2 IS. 


21$, 


three signals 

Ducts doublet In vicinity 


220 . 


221 . 


222 . 


323 . 


324 . 


225, 


226 , 


(b) 


«« i 


Air 

In qualitative anafysIsAI** Cr’-anH t » 

fa] Carbonates are insoluble in vimJtia *** * £r ° u;5 b * Muie a,eif 

Jb} Hydroxides are Insolubfe inirnmoria 
fc) S olphides a re soluble in acids 

(d) Electro nlc charge is the ss me 
Mass spectrometer provides the information about 

(a) the col or of a subita nee 

fb) the molecular mass of a substance 

(c) the reactivity oT a substance 

(d) Physical properties 

Function of magnet in mass spectrometer is to work as 
(aJ record er for t he NMfl spect ru m 

(b) accelerator for the ions 

{c) deflector for the ion s 

[d] protector for the ions 

Approximate weight of an element having specific heat 0.15, will be 
ta) 16 (b) 40 

lc) 30 (d) 

Most deshielded protons are present In 
(a) CHjCf Eb) 

(c) CHjBr Id) 

Most deshielded methyl protons are present in 
fa] tetramethylsilane ' (W 

(c) methanol Wl 

Splitting pattern of methylene protom in propane is 

(a) triplet »>l H' urt€ * 

(c| doublet < d l s 'P let 

Methylene protons shows signal for of butane 

[a) doublet ■ W ^ 

): “ |dj quintet 

Amoubt^f Oi liberated whan 10 ml 20.»l «Mon .fKaO, l> he««t 
j a J 20 ml (d) 400 mf 

< c > i{3 ° . . i9 fc Methanol cyclohexane system show percentage 

At upper consulate temperature of 49.1 c M*™ ^ 


64 

CHjJ 

Dir 

methyl fluonde 
meihylamine 


CirfFIPJlATlONAL SClClfTiriC Ofl-WUHliAtrarj fww w ffij] 


343 


(a) 21% 
lc) 2754 

227 - Ph en ol water system homogen lies as 

(a) 3091 Phenol 7 Dft water 

_ fc) 34Kphernjf,6® SHl ° ar> * Mfl It 

Singly layer of water inllln* W“*“ 

__U) 13 tfc 

^^no«AL SCUNDFIC 0 ACA,N i»l Jtw* 


|d| 29% 


fb) 

(4 


3S% phenol, 65% **tet 
40% Phenol, 60 % HjO 

13/C 
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2 2D, 


230. 


231, 


232. 


233. 


234, 


235, 


236. 


237, 


23B. 


239. 


240. 


241. 


(C) 

to 


fUNOAMfUTfli CONCEPTS AND MCQ i IN CHEMlSTBV 

to igst (d) ierc 

Consulate temperature of Methanol cyclohexane system Is 
(aj 35,l'C {b) 41JC 

to 49TC (d) Sl.tfC 

ftaoult's law depicts that the lowering of V.P 1$ 
la) inversely proportional to mole fraction of solute 
|b) Directly proportional to mole fraction of solute 
to Inversely proportional to absolute T 
to Directly proportional to absolute! 

Relative lowering of vapor pressure is 
{a] Independent of T 

(bI depends upon the concentration of solute 

Is constant when equimolar proportion of different solutes are dissolved in the same 
mass 

ali of the above 

Substance having chemically attached water molecules Is called 
(a) Crystal (b) Hydrate 

to Solvate (d) None rf these 

If CHiCOONa Is hydrolyied the solution produced will be 
to Acidic (b) a a5 i c 

to neutral (dj Hone of these 

At a given temperature the amount of solute dissolved in 100 g of solvent is known as 
(a) Solubility Product {b} Solubility 

(c} Molariry (d] Normality 

if O' Ions are added to saturated solution of KCI, solubility of KCI will 
{a) Decrease (b> Increases 

to Remains the same (dj Hat effect at ail 

The substance that does not dissolve in sufficient amount Is known as 
to Sparingly soluble {b} Miscible 

to Remains same (d| Not effect at all 

At freeling point temperate solid and liquid phases of given substance have the 
to different vapor pressure (b) Same vapor pressure 

to Absolute vapor ? (dj none of these 

Elevation of boiling point of a substance 
( a ) Can be studied by Beckmann method 
(bj Can be st u died by La n d be rger f s met hod 

to cannot be studied by Landbergers method < 

Id) None of these 
Following Is the coUigative property 
to lowering o f vapor pressu re (bj 

to Depression of freezing point (d) 

Colligatlve properties are dependent i 
to The number of solute Ions 
to Both A &B 


on 


elevation of boiiing point 
All of the above 


to 

to 


The number of solvent Jons 
^ J Eht a not S 


When the Wive- k cort-fnlng dissolved nonvolatile solute Hi u . 
(a) Vapor pressure Is decreased Particles Is 


243. 


244. 


245 . 


246. 


247, 


24S. 


249,. 


250. 


251, 


252, 


Vapor pr« SU re^^f f - KE ^“^^aa 


242, 


253. 


to 

(d) Vapor pressure teef^'^“*“' d ™ rlncr “«<J 

fa) The hjgher will be boiling point 
{b) The lo wer will be boiling point 
to Th e boifin g pain t Is not affected 
(d) no change In vapor pressure 

Thero 05 lg C0 3 ‘present in lOOOg aq soiution of CaCOj. The 
taf iuqc ppm 

(0 10 ppm d b 

r., ( L „ to iOjCOPppm 

For the preparation of «0 Cm> of 0.1 M „lut,on ho« moch NaOH I, required? 

to 


Concentration of solution f; 


to l£ 

(c) 2g 

2WNaOH solution has moiaiity neariv 
fa) 0.5 
to 0.25 

In a 500 cm 9 of 3M solution the number of moles of soiute are 
W 1 fbf LS 

(c) 3 fj) 4 

, / f Bg of M a OH d teso tve d in £ DO cm 3 ofsolutionthemcilarltywiJIbe? 


(d) 

to 

to 


10 g 

0.05 

2,05 


(a) .0.2M 

to 0.04 M 

fcj 0,4 M 

to Q,m 

Molarity of a solution has units 

(a) moies/Kg 

[b) g/dm 5 

to dmVmol 

(dj Mel/d m 1 

The mole fraction Is expressed In units 


(a) moi/dm* 

\b) Moiesi/kg 

(cj g/dm 1 

(dj Hone 

Mole fraction of oxygen In 7g nitrogen and Sg oxygen mixture is 

(a) l 

|b) 0.1 

to 0,5 

W! 0.2 

Electrolysis of KNOi(aq) generates 

(a) K and H 

(bj K and Hi 

to WiandOa 

(d] K and 0 

WaOH electrolysis gives 

(a) H is collected at anode 

(b) Is collected at anode 

(c) Hj at anode 

to Ojat anode 

in down telj product it obtained by electrolysis of 


254, 


CI KT£ R^TKJtTAC Kit Nl!fC ORGAN IZATlQN {*^ywnr „| 


(aj Aqcous solution of HaO 

fb) Fused sodium chioride 

ft) Aqueous solution & fused NaCi at some time 

to Either (a) or {bj 
Caustic soda is prepared Industrially from 
(a) Concentrated solution of NaCI 
to Any solution of NaCI 


saiisrrif jc ofiSAwrzATitJN Htt* 1 -° T ^ 
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[c| Dilute solution of NaCI 
[d] fused Nad 

255, M ag ncsium metal li obtained i n e le ctiol ytic ce 

^) Concentrat ed aqueous solution of its c nlo n ae 
(|>) Dilute aqueous solution of its chloride 
j t > Its fused chloride 
Id) Any solution 

256. Aluminum Is obtained in electrolysis process i rom 

(a) Fused Bauxite 

(b) I n the presence of catalyst 

tc] In the presence of fused cryolite 
fd) All of the above 


257. 

Cell that produces electricity Is called 

fc) 

Unit cell 

fa) Dry ceil 


fc) Voltaic cell 

fc) 

Battery cell 

258. 

Cathode attracts 



la) Cations 

lb) 

Anions 

253. 

(c) Hydroxyl ions 

Anode attracts 

Id) 

Oxide ions 

[a\ Anions 

lb) 

Cations 

260. 

Id Electrodes 

Reducing agent is itself 

fd) 

Neutral in nature 

(a) Oxidized 

fcl 

Ionized 


fc) Reduced 

fd) 

Neutralized 

261. 

Addition of oxygen or removal of hydrogen 

is called 


(a) Oxidation reaction 

lb) 

Reduction reaction 

262, 

Id Half cell reaction 

Oxidation takes place at 

(dl 

Over cell reaction 


fa) Anode 

lb) 

Cathode 

263. 

lc] Electrode 

Ele ctrons are received at 

fc) 

Ion solution 


la) Anode 

lb) 

Cathode 

264. 

fc) Electrode 

Electrons are lost in 

(d) 

wall of cell 


la) Oxidation 

fc) 

Reduction 


[c) Electrolysis 

fc) 

Valiancy 

265. 

CatO*-KaO + COn here calcium undergoes. 



la) Oxidation 

fc] 

Reduction 


|c) No change In oxidation state 

fc) 

Both oxidation and Reduction 

266. 

Emf generated by voltaic cell is called 


. 


la) Oxidation potential 

fcl 

Cell potential 

267, 

fc) Redox potential 

Electromotive force Is measured In 

fc] 

None of above 


fa) Volts 

(b) 

Joule 

A IMf 

U) Coulomb 

cfrWAnrttj*! EriewTLEir np-rifuiiiTirtA* ...__ 

Id) 

Ohm 
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2&fl. 


269- 


270' 


271. 


272. 


273. 


274. 


37S. 


373. 


277. 


278. 


m. 


280, 


^1. 


282, 


EUhH>AMCHTt| ^ Nf 

Electrolyte can conduct electricity 
(a) In the form of solution 

(c) En any form 

SHE arbitrarily taken as 

fa) 0.0 volt 
(c) 0,10 volt 


1 MCE 


(b) In fused State 
(d) Either la) or {b) 


fc) 1.0 volt 


i in series 
Above 
Anywhere in 

Pbpj 

Cub 

2.5 V 
8 V 

1-5 volt 
S volt 


fc) 

Metal can replace other in a reaction If it has placef ° ^ 

(a) Below {b 

fc) Between {d > 

Lead accumulator battery has cathode made of 
fa) i Pb 

fc) PbOa {() j 

The single cell of lead accumulator generates 

(a) 2 v (b) 

fc] 4V . (d) 

A lb lire .battery cell generates 

(a) 1 volt (b) 

(c) 2 volt (d) 

Solute particles are surrounded by solvent molecules in 
(a) Hydrolysis (b) Hydration 

fc) Solvation (d) Dissolution 

Solution having higher amount of salt dissolved is 
(a) Saturated solution 1 lb) Buffer solution 

(C> • Concentrated solution (d) Unsaturated solution 
The enthalpy change for the reaction of an add and base is called 
NaOH + HCt -> MaCI+ HiO 

(a) , Heat of reaction fb) Heat of formation 

|c) Heat of neutralization [d) Heat of combustion 

tn a spontaneously endothermic reaction the temperature of the surrounding 

{a) Remains constant lb) increases 

(c) Decreases id) Remain unchanged 

The enthalpy of any element In Its standard state is 

(a) 1 Mmol' 1 fc) Zero 

Id 293 kJ mol 1 fc) Always+va 

The unit of enthalpy Is 

(a) Jt)u | fl |b] Coulomb 

(c> Volt (d) l l 

Total kinetic energy of molecules Is due to sum of Its 
(a) Translational motion fc) Rotational motion 

fc) Vibrational motion fc) 

Which property of gas is state function? 
fc) Enthalpy 

fc) Pressure ^ 

Which of the following Is and endothermic process? 

W Condensation of steam W of water 

Id) All 


All 

Entropy 
All of these 


Condensation of steam 
fc) Electrolysis of water_ 

SCIENTIFIC OAGANkJATION (www l^ignliN^ .qa) 


Scanned with CamScanner 























283. 


284. 


285. 


286. 


287. 


CONCERTS ftNP MCC ^ tN <~h EWIiT ^ 

In a bomb calorimeter the reaction Is carried out at 
(a) Constant volume ft) Constant P«siure 

(c) Constant pressure a,band c con i 

Solubility of Ca(OH)j is exothermic and wiil increase 
(a) At high temperature ft) At tow temperature 

(c) Temperature Independent (d) None 

Ionization constant Ka for acetic acid at 25 C Is 
(a) US* 10* ft) 185*1^ 

lc] 1.85 * lfr ,s ft) 

The rate of reaction- 


IBS x %Cr 10 
-as reaction proceeds. 


ft) Increases 

ft) Remains same 

What is the pH of pure water? 


{b) Decreases 

(d) May decrease or increase 



(■) 6.2 

ft) 

7 


(e) W 

ft) 

0 

288. 

Human blood has a pH value of 




(0 70 

ft) 

7,35 


{C\ 7,85 

if) 

6.65 

289. 

0 , 00 IN NaOH aqueous solution has pH 




(el 11 

ft) 

3 


to a 

ft) 

12 

290. 

The dissociation constant for water at 251 is 



(a) lxi fr 7 

tb) 

1 x 10 M 


tc) 1 * 10 ^ 

ft) 

7 x ltr 1 * 

291, 

Lf H* ions concentration is 1 * 10 7 its pH will be 



(a) Acid 

ft) 

Basic 


(c) Neutral 

(d) 

Zero 

292. 

Crystalline solids containing water are called 



(a) Hydrates 

ft) 

Hydrides 


tc) Hydrolyzed 

ft) 

All above 

293. 

Azeotropic mixtures can be separated by 




(i) Simple distillation 

tb) 

fractional distillation 


(c Vacuum di still atl on 

(^) 

All 

294. 

The molality of solution containing IQg of NsOH/Kg solution Is 


la) O.ISm 

ft) 

0,5m 


[c) 1.0m 

ft) 

2,0m 

195, 

Hydrolysis of potassium acetate produces 


+ 


(a) Addle solution 

tb) 

Basic solution 


(c) Neutral solution 

ft) 

None of these 

296, 

One molal solution contains 


. 


297, 


1dm 1 of solution 
22.4 dm* of solution 


(?) 1 dm 1 of solvent {b) 

[c) 10QO g of solvent (d) 

In » solution the sum of mole of fractions of ell components Isai wav's equal to 
U) Zero (t>) one 

(c) Two 


ft) ioo 


Cl Ntt ft NATIONAL 50E NT|F|C ORGANIZATION twww.J«-l»ntif | r ^ 


354 



298. 


299, 


300 , 


301, 


302. 


m. 


304, 

305. 

306. 

307, 

m. 

309. 

310. 
ail* 
312. 


's law if 


_ . m»m frr*i^ 

(b) AV i 0 

fc) Both AH and AV are zero 
[d [ Neithif iV nor AH should be m fo 

W1 moKa Wi " S “ mMUnd! ”« **■**«. W PO 


gH EMlSm 


ft) 1 mole CaOj 

10* aqueous solution of glucose freezesat 
(a) QC 


ft) 

ft) 


Int? 

ImoleKCl 
1 mole Urea 


ft) 

ft) 


■<dc 
Suspension 


ft) > 0 C 

frSd'S 1 ' ’*"* ** ° f 3 SU hydrogen lie in 

«rrrr im .. . is ■ 

iJi™ ° U au 5 pnnc| P |e whlch a ^e of the fol lowing orbitals should be filled first? 

ft) 4f 

ft) 


4 s- 

Cathode 
All 


(a) 3d 
ft) 5d 

X-rays are attracted towards 
(4) Anode 

ft) Both [a 8 b) [d j 

Which of the fallowing rays are used in television picture tube? 

(a) Positive rays tube (fa) Discharge tube 

ft) X-rays tube (d) (y,i| to ube 

Which of the following quantum numbers determines the shape of an orbital? 

^ ® p ' n (b) Azimuthal 

(c) Magnetic • [d) Principal 

Which of the following atomic orbitals has highest energy? 
fa) 2s [b) is 

ft) 3s ftj} 4d 

Which quantum number will be different for the two electrons present In an i-orbital? 

{a) Principle quantum number {b) Ailmuthal quantum number 

(c) Magnetic quantum number (d) Spin quantum number 

In nitrogen with electronic configuration Is 1 ,2s 1 * ip 1 the number of unpaired electrons Is 

la) 0 ft) l 

fc) 3 id) 5 

Principle,, bilmuthal and magnetic quantum numbers are respectively related to 
(a) Site, shape and orientation (b| Shape, orientation and size 

(c) Site, orientation and shape (d) Shape, size and orientation 

Dalton's law of partial pressure Is not obeyed by 
fa) NjandOi (b) 

10 NHi and HCI (d) 

Is comparison to Hz the diffusion rate of a gas having 72 molar mass will be 
fa) i/fi times (b) 1,4 times 

W 6 times (d) same 

If a gas at 273 K and 76 cm Hg has a density of 1.98 g dm 1 * It could be 
la) CHi (b) CzHi 


Hi- and Qj 
Hjand He 


^NTIRN* 
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313. 


314. 


315, 


316. 


117. 


a is 


[b) 

w 

(bl 

w 


Kg dm * 
gem ' 1 

atom dni'mcl 1 * 
Km mol 1 


313. 


319. 


310. 


131. 


122 . 


121. 


324 


325. 


(cl C02 <“> «■ 

Liquefaction of on ideal gas is not possible becauss. 

( 3 } It has crit leal tempe raiure a bovc 0’ C 

{b} M oIcpj les h ave sm a 11 si? e 

[c) Molecules have extra‘large site 

(d) N egligib le D pe rat i ve fo rce 
Density of a gas Is usually expressed In 
(a) Kg m 1 
{t\ g dm 5 

The 51 units for Van der Waal constant 
(a) atom dm 3 mol' z 
He) Nm^rrol 3 

The Chromatography in which the mobile phase is a gas Is called r 
{a) Absorption Partition 

tc} G „ (d) ion exchange 

In pa per chromatography if the paper is dipped In a pool at the bottom of the container it is is 
called? 

(a} liquid solid ch ro ma togf a p hy 
fbj liquid gas chromatography 
{c) Descending paper chromatography 
Id) Ascend ing paper chromatogra phy 

in paper chromatography retardation factor lAfl value cannot be more than 
(a) 0 M 01 

(c) 1 tdj 0.5 

Gas chromatography can only be used for mixtures which are 

(a) Volatile or thermally unstable * 

(b) Volatile or thermally st a ble 

(c) Non ^vol stile or ther m ally stable 

(d) Non volatile or thermally unstable 

The term •chromatography'* came from 'chroma 1 ' and 'graph/' which mean 
(a) Color writing (b) Colorless 

(<) Color forming ■ Id) Color spreading 

Which of the following gases h« lowest density at £TF? 
fa) Nt lb) CO 

U) Ne {d| NKi 

Kinetic molecular theory of gases was giver by 
(a) Bernoulli (b) Clausius 

(0 Maxwell Bi Bolttmann (d) Ail 

The cooling process based on Joule-Thomson effect is 
(a) Exothermic (b) Endothermic 

(c) Both (d) None 

Plasma Is the forth state of visible matter which constitutes universe nearly 
!a) 50K (b) 2S* 

(c] 7594 (<f) 

Which of the following compounds absorb radiation appreciably below 20D nm? 

'’ l rt4 ‘* ru - _lb) CH 2 COCH 3 


(a) CH 3 =CH 2 


OLNTL WTlOl^SCItHllflC'ORCjWIlZATtpISI [h w* ?r | i 
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to 


CH 2 -CH-CH = CH: 


326. 


327. 


328. 


329. 


330. 


331. 


332. 


333+ 


334. 


335. 


m. 


337. 


338. 


^ I ffiSjflP 11 } Af/P MCQ UN Oj 

, _ 1 fd) Both (a 4 b) 

Innci' membrane of the mtochondrlco I, embrodro b v 

b cld ( xreb,'cycr .1 

bi tho components of the elect r0 „,.an,port [h „ n 

fc) glycogen mofccules 
(d) trl^cylglycerol molecules 
Breakdown of Liver glycogen Fs triggered by 

W '7" n , lb) (fuOgM 

(t) adrenaline both (b) and fc) 

Complete oxidation of one gram of carbohydrates yields energy 
{a} 4 fcJ {b j akJ 

k) f<j) 24 Kf 

Experimentally Nucleic acids can be anaiyied by studying 
(aj molecular weight (bj absorption of visible light 

(C) a bsorptio n of UV light (d) none of th ese 

Thymidine 

fa) can participate in hydrophobic interactions due to its methyl group 

(b) is replaced by uracil in ANA 

(e) normally forms two hydrogen bonds with adenosine 
fd) ail of the above 

ANA and DMA contains sugars respectively 
(a) deoxyribose, ribose 

(c) ribose, phosphate 

Nucleoside Is a purine or pyrimidine base Is 
(a) covalently bonded to a sugar 
(c) hydrogen bonded to a sugar 
Fragments that will move fast Tn gel electrophoresis are 
(a) Large fragments . fb) Small fragments 

(c) Large genome (d) None of these 

Cholestrol is ihe precursor of 

(a} steroid hormon es (bJ vitamin A 

fc) bile salts * M b oth |»} and <cj 

in the regulation of fatty acid synthesis the key entyme is 

(a) acetyl CoA carboxylase lb) AMP activated pro l tin kinase 

(c) protein phosphatase (d) none of these 

In ArachEdonate 20 carbon atoms are found with 

(a) 3 double bonds (W ^ double bonds 

fc) 4 d ouble bon ds I d > 6 bQndi 

Trlacylglycerols are 

(a) soluble in water 
lb) Fnsoluble In water 

(c) ioluble in water at elevated temperature 

(d) partially soluble In water 

Animals are unable to convert falty acids Into glucose since 
fa) acetyl CoA cannot be converted to pyruvate 

(b) absence of malate synthase 


{b) nbose, deoxyribose 
(d) ribose H uracil 

{b) lonicaiiy bonded to a sugar 
[d) none of the above 
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339. 


340. 


341. 


342. 


343. 


344. 


345. 


346. 


347- 


*1 UjOAMENTAL CQN Ct Ft S AND MCOT >N K IS ^ 

(c) absence of dEhydrogenase 

(d) absence of a-ketoglutarate dehvdrogenast 
Fatty acid breakdown in eukaryotes takes place in 

(a) mitoch and rial matrix lb) Cytosol 

(c) ceil membrane Ml endoplasmic reticulum 

Phospholipid accompany 

(a) hydrophilic heads and hydrophobic tails 

(b) long water-soluble carbon chains 

(c) positively charged functional groups 
Id) both (b) and (c] 

fatty adds is broken down in eukaryotic cells in 

(a) mitochondrial matrix lb} cell membrane 

(t] Cyt o sol (d) en doplasmlc reticu I um 

Fertility of soil can be enhanced by 
{a) Rotation of the crops 

(b) Adding lime to the acid salts 

(c) Adding manure and growing legumes 

(d) All 

Which statement is not correct about\he nitrogen importance? 

(a) It enhances plant growth 

lb} li >s Involved in the synthesis of protein and nucleic adds 
(c) It accelerates fruits and flowers growth 
ld| It is involved in the chlorophyll synthesis 
The single nutrient that provides NPK fertilizer Is 


[b] Compound 
(d) none of the above 


tb) Cl 


343. 


349, 


350. 


la} Straight 
(c) both a and b 

Which of following is a macronutrient 
ta)Cu 
Ic} H Id) in 

When urea is added to the soil, reaction takes place is 
La) Endothermic 1 (&> exothermic 

(C) both a and b l^i no heal energy is Involved 

■ For ammonia synthesis most suitable catalyst Is 
U) PT 

lh) InO + CfzOj 

jc) Fe in fused mixture Of AIjOj + SiOr + MgO 
Id} All of the above 

Molten urea is cooled by counter air flow in the tower by the process known as 
la) Prilling „ |b} Evaporation 

(c) Condensation W) Crysta III zation 

paddy rice arc not suitable fields for fertilizer that is 

la] Urea (*>) 

lc) Ammonium sulphate t'f) NM 4 HO 3 

Calcareous materiel among the following is 

la} lime stone lb} marble 

(c) Chalk (d)Ali 
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352. 

353. 

354. 

355. 

356. 

357. 

353, 

359. 

360. 

361. 

3$2. 

363. 


(a) -102 (y/m&le 

jc} -2S.0tymeie [ b) 


.“ r klEi 

(a} Constant volume 

(c) both of them 

A calorimeter measure; 

la) Heat of reaction 

ft} H eat of formation 

Hess s law cannot be used to measure 

|a) Heat of combust;on 

[cj heat of dissolution 

Hess's law is just as the 

(a) Law of transforms tl on 

jc) Law of heat summation 


-19.3 kf/mele 
■29.0 kj/mole 

(b) constant pressure 
(d) None of them 

(b) heat of combustion 
(d) Heat of vaporization 

tb) enthalpy charge 
fd) Internal energy 

lb) Law c F heat e*ch ange 
(d) Law of constant com position 


Reaction that never stops and move in both dire ctions is 
{a) Reversible reaction {b| irreversible reaction 

lc) Equilibrium reaction fd] none of the above 

PClj _ > PCI* +CI? here dissociation of phosphorus penta chloride is 


la) Reversible reaction jbj 

jc} incomplete reaction (d| 

As the reaction proceeds the rate of reaction 
fa) Decreases - (b) 

{e) remains constant Id) 

Bidirectional reaction is also known as 
(a) Reversible reaction (b) 

{c| endothermic react Id) 

Reversible reactions proceed In 
(a I Forward direction (^J 

(ej both directions 


Irreversible reaction 
Uni directional 

increases 

decreases as well Increases 

exothermic reaction 
Irreversible reaction 

Backward direction 
none of the direction 


Reaction which continues only in one direction up to completion is 

( 4 } Equilibrium reaction IN reversible reaction 

[cj irreversible ' *« bidirectional 

When equilibrium is established the concentration of reactants and products tw» 1 

fa) Constant W 

M W ” mc . a 

Equilibrium can be expressed most accurately by saying that 
fa} Temperature of opposing reactions is equal ■ 

(b) Rates of opposing reactions becomes equal 

(c) Opposing reactions ceases 

,d) --rsrsss=5 -«—«■ 

fb] heat of suhJ im-ation 

(d| internal energy changes 


Heat energy change 
la) Enthalpy change 
(c) bond energy 
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365, 


366. 


36T, 


r 


EUNPAMEHTH CONCEPTS fcNO MCQ$ Iti flflMffMt 

Relationship between the entitles, H, P, G £ V is 
{a) 6-H+PV {b) E-H-P 

le) H=e+PV Id] H=e-Pv 

Symbol by which standard heat of formation Is expressed 
(a) AHi lb) AHr* 

|C] AH fd) AE 

Taking standard heat of formation, the H Is considered that heat contests of all the 
participating elements is 
(a) Zero [b) 

(e) negative (d) 


positive 

norma! 


36&. Temperature at which standard enthalpies are taken is 


369, 


370. 


371. 


372. 


373, 


374. 


175. 


376. 


377. 


AH* 1 

[a} 


energy state 
activation energy 

25C 

1 S 0 C. 


378, 


(a) m k (b) 373k 

(0 296 k (d] 290 k 

Enthalpy of a system is represents Its 
la] Heat content (b) 

(c) reaction rate fd) 

1 is measured at the temperature 
be • (b) 

10CC . (d) 

The enthalpy change for the reaction of CO and O to form CO? has AH 
(a) -110.53 KJ/mol , (b) -282,98 KJ/mote 

lc) 393.15 Kj/mo!e |d) 110.51 KJ/mole 

Heat of formation is positive for 
la) NHi lb) CO? 

1=) WO (d) HjO 

Positive values Tor enthalpy change are for the process of 
la) Neutralization . (b) Sublimation 

{c) Atomization (d) 

AH°f MgO formation is 

la) -5QQ kj/mole (b) 

fcl -692 kj/mole Id) 

AH°, for CO? Is 

la) -3DQ.4 kj/mole {b| 

(c) -432.4 kj/mole (d) 

Useful method for rate determination for reactions which Involves volume changes is 
(a) Spectrometry (b) Conductometry 

|c) Dilalometric method jd] Refractometrlc method 

Consider a reaction A -3 B showing Rate = d|b]/d[t] means 
(a) Concentration of reacting Is Increasing 

lb) Concentration of product is increasing' 

[e) No product can be made about concentration of reactants or products 
Id) Reaction wjI| not taken place 

To maintain the pH of blood 7,4 what ratio between H 2 tG 4 and NaHCQ, is required 
to 1*W [h) l : 20 

W Is IS Id) l* 30 


All of the above 

-5 50 kj/mole 
-750 kj/mole 

-393.7 kj/mole 
-473.9 k)/mole 
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379, 


380 . 


381 . 


382. 


383. 


364. 


335, 


386. 


367. 


388. 


369. 


190. 


3*1, 


392. 


tbJ 

Id] 

(b) 

Id) 


Effusion 

Coagulation 

Hypotonic solutions 
411 of these 


Opposite Eo the 
Diffusion 
(c) Effusion 
Solutions are of typo 

(a) Isotonic solution 
(c> Hypertonic solution 

Carrier protein can 
C«) Transport onf y on e substa nee 

(b) Transport more than one substance 

c) Eki d h;a nge q n e su bs tan ee to a nother 

Id) Perform ali of these functions 
Monosaccharides has the general formula 

(a) CnHinO, 

(c) CnHrOz* 

PoJysaccharides has the general formula 

(-Sjf (CfcHuaOsJgj 


w 

Idl 


CinHiOn 

CnHjyiOfyi 


lc) |CcH 4D Oc) n 

_is aldose sugar 


(b) 

Id] 


MhiOi)* 

(OHiaOO- 


m 

(d) 

(d) 

W 

ld| 

lb) 

Id) 


RiMase 

Dihydojtyacetone 

Vitamin A ' 
Vitamin K 

Sodium 

Potassium 

Liver 

Muscle 


360 


j a) Glycerose 
{c) Erythruloso 
Mirk lacks the? 

(a) Vitamin C 
(c) Vitamin 02 
Milk Jacks the? 
la) Phosphorus 
fc) Iron 

HD Us synthesized and secreted by? 

(a) Pancreas 
(cl Kidney 

Membrane lipid bl layer performs foil owing processes rapidly except 
|a) FIexing or fatty acyl chains 

(b) Late ral di ffusion or ph os phokpids 

(c) Transbil ay er diffusio nofphophotlplds 

Id] Rotation of phospholipids a round their I ong axes 
In the cell the heaviest particulate component Is? 
la) Nucleus lb) Mitochondria 

fc) Cytoplasm Id) Golgi apparatus 

In the cytoplasm the largest particulate component is? 

[a) LysDsomei lb) Mitochondria 

lc) Golgi apparatus . ' |d) Endoplasmic reticulum 

Through membrane the exchange of material takes place 
(a) Only by diffusion (b) Only by active transport 

lc) Onfyby pinocytosis tdj All of these 

Lipid bilayer membrane has phospholipid? 

(a) Choline phosphogiycerides (b) 

(e) Inositol phoiphoglycerides (d) 


Ethan Ofamlne phosphoglyceridi 
Serine phosphoglycerides 
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AJU P IN CHtMUTM 

393. All the following processes occur rapidly In the membrane Hpld bilayer except 
(a) Flexing of fatty acyl chains 

{ b} Lateral d iftu si on of phosphol i pi ds 

{cl Trans bilayer diffusion of phospholipids 

(d) Rotation of phospholipids around their long axes 

394. In Intestinal lumen the surface tension between aqueous medium and fat droplets is 
Suppressed by 


401. 


402. 


403, 


404. 


409. 


Which of following type of column has the greater efficiency and resolution? 

(a) Packed lb) Non-packed 

(cl Capillary (d) Steel 

"Brock Mann Activity Scale" is used chromatography for the characterization of 

(a) Mobile phase (b) Stationery phase 

(cl Gradient elution (d) I Socratic elution 

In thin layer chromatography ITLC) which compound will come at the top of the plate? 

(a) Polar (b) High boiling point 

(cl Low boiling point * (d) N on-polar 

The composition of soap is the sodium or potassium salts of 


(a) Essential oils r (b| 

(c) Alcohols (d) 

Commercial glasses are consisting of? 

|a| soda (b) 

ft) lime fd> 


Fatty acids 
Carboxylic adds 

silica 

all 


406- 


407- 


403 . 



(a) Bile Salts 

ft) 

Bile acids 

I 


(C) Cone. HjSO* 

(d) 

Acetic add 

409- 

395. 

Naturally occurring amino acids possesses compounds? 



(a) Guaoidlniumlon 

ft) 

indole 


► 

(c| Imidazole 

Id) 

All of these 

410- 


The pH of a solution is dependent on 
(a) concentration of salt 



411. 


[b| relative concen irati on of acids and bases 


* 

(c) dielectric constant of the medium 

(d) environmental effect 



J 1 Z. 

397. 

Molecular reactions 




(a) are the reactions of the functional groups 
|b? a re ind epend ent of th e f uncti onal grou ps 


413. 


(c) require an eruyme In all cases 

(d) all of the above 




398 

Example of pentose sugar is 
(a) Dihydroxyacetone 

ft) 

Ribulose 



|c) Erythrose 

ftl 

Glucose 

414. 

r 

399. 

Sugar of DNA is 




(a) Xylose 

ft) 

Rlbose 

I 


(e) Deoxyribose 

ft) 

Ribulose 

1 415. 

400 

Sugar of RNA Is 
(a) Ftlbose 

ft) 

Deoxyribose 



(c) Ribulose 

(d) 

Erythrose 



416. 


41}, 


* 18 . 


419, 


Oetermincte errors 


(a} Random 
(c) Systematic 
In a chromatogram, there is 
(a) Retention time 
(c) Column efficiency 


ft) Non random 

ft) bl { 

'WlX'txiS? 

ft) Peak splitting 

Which of followiriglstypeoijj w ) °«Mn or *«sor»e 

(a) Paper chromatography? 

(cj GSC ft) 

Which of the following cannot be recycled} W N ° W 
(a) Plastic wear bottles „ 

(c) Glass containers A| rt0oni 

Mottling of teeth is caused by? 

(a} Cl excess , M £ 

. i _ j_, , ft) r excess 

(cj F deficiency ^ 

Biodiesel produce from algae is-_— 

ft) 1 st 

ft) 3rd 


ft) Biology 


matter is called 
ft) All 


Br presence 
-generation fuel? 
ft) 2 * 
ft) 4th 
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The mam advantage of the mass spectrometer detection in GC over the FID tf 
id} Sensitivity 

(b) I dent ifi cation through compound library 
ft) Linear range 
(d) Dynamic range 

-- la *np is useful for variable UV wavelengths In HPl{c) 

(a) Hydrogen {b j Deuterium 

ft) Xenon ( 4 ] Tungsten 

Retention factor, k\ describe 

(a) Mobile phase velocity 

(b) D i stribut Ion ration of a na lyte bet ween two pha 5 es 

ft) Stationery phase stability 

ft) Migration rate of analyte through a chromatographic column 

'Triple point" is present in? 

ft) GC (b) GFC 

ft) SCFfc (d) TLC 

On heating a mixture of NaCI potassium dichromate with cone, HiSO^ the compound formed 
is 

ft) Chromic chbride (b) Chromyl chloride 

ft) Chlorine dioxide (d) Chromic acid 

l n the ring jest for nitrate, the brown color of the ring is due to the formation of 
ft) Ferrous nitrite {b] Ferrous nil rate 

ft) FeSO«,NO ft] FeSO«.NOi 

^hich of the following compounds turns black with NH*0H 
ft) Lead chloride ( b ) Mercurous chloride 

ft) Mercuric chloride ^^)) Caldum chloride 
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420. 


42 1. 


412. 


42*. 


424. 


425. 


426, 


427. 


41&. 


425. 


430. 


431 - 


432. 


4*3. 


434. 


rimer*!"Tfl ^^PT^wDWCQiiNcatMjgBI 
in which titration cup*fiment phenofphthate' is not used as I ndicator 


KQH and HiSOfl 
Oa (QH)i and HCI 


ferrous sulphate against KMnO* 
None of these 


C-H swaying 
All 

the area of C=0 swaying 
functional group region 


(a} QioEFc add and KMnQ* fa) 

(e) NaOH and acetic acid fa] 

Phenolphthalein Isa good indicator for titrating 
{a) NaOH against oxalic add fa) 

(cl NaOH against HiSO* fa) 

What will be the resulting solution If a 100 ml of ION HCI is mixed with 17S ml of 20 N NaOH? 

(a) Acidic fa) Ba*fa 

(c) Neutral fa) None of these 

What Is the mass ratio of oxygen in PbaO* and PbOj? 

(4} 2:3 fa) 3:2 

(cj l : l ■ (d) 4:3 

Ift hand at near 3000cm 1 fs due to 
(a) C-C swaying fa] 

(cl C^O swaying fa) 

hi IA spectra below 1500cm' 1 is 
(a) Area of C-H swaying fa} 

(c) Fingerprint area fa) 

1 Molar phosphoric acid solution wilt have the normality? 

fal 0 5N fa) IN 

(cl 2 N Id) 3N 

The normality of a solution containing 4 g NaOH In 10 ml solution 
(a) ION faj 1-0 N 

(c} 9.8 N fa) ItON 

Gram equivalent of a solute dissolved per dm " 1 of solution is called 
(aj Molarity fa) Normality 

|c) Molality fa) Mole fraction 

The mole fraction of any component of solution is always 
(a) Less than unity fa) More than unity 

fal I qua! to unity (d) Zero 

in 1 molal solution of ethyl alcohol in water, the mole fraction of CjH&QH 
(a) 0.1 fa) 0,9 

(c) OjQ 17 fa) LO 

Hydrolysis of NajCOj yield the solution 
(jj Acidic fa) Basic 

[t) Both acidic and basic fa) Neither acidic nor basic 

What is the mole fraction of solvent in one molal solution of sucrose? 

(a) tU7£ fa) 0.982 

\t) 0.65B (d) 0.789 

One moUr solution of glucose will contain 1 mole glucose in 
(a) lOOgofHjO |b) 180gofHiO 

fa) iQOGgof HjQ fa) lOOOmlofHjO 

n fi preferred to deal with Mcrtal.ty instead of normality because 
ta) no easy to max* calculation 

fa) Weights are tnvo 

(c| Mowfity (tow nol depend on temperature 


Phtumkhoom setvife wwwttiot r/. 


4^5- 

il$. 

4?? j 

439. 


440 . 


441. 


442 . 


443, 


444. 


45, 


48 


47. 


4JS, 


(b) 

fa) 


will be 
1.25m 
12.5m 


Strong Ifrtermolecular forces 


(d) Normality depe^fe^o ' N WMB M 

“ f S0W Jqueous “lotion ot nI oh 

(c) 10.5 m 

Water is known as universal s 0 |, er)t ^ 

(a) High dielectric constant 
(cj It is liquid In nature 

Addition of a substance to water Mowed hiw ^? Uaritity 1,1 natUfe 
fa} Hydration ^ e ^' ns ° fari vO'HbQndisi(nrDwnas 

(c) Solvation , ^ Hydrolysis 

W 6 To mil "" 15 a4dK ' to 10M 6 ^ " lot*,. Is 

« i . sm °; ai k t , U uSl 

iwta. to make l.molai sucrose solution, tow much sucrose will he added to two f of 

fa) 512 8 fa] J20g 

(c) 340 g faj 342 g 

If I80g glucose is added to ICOOg H*0 resulting solution is ImoEaL Mass of solution becomes 
(a) lOGQg ( b j g 

(c) 1180 g faj isoog 

When 5g of toluene is added tq 250 g qf benzene resulting solution has molality? 

fa} 0 , 12 mol/Kg fa) 0,217 mol/Kg 

(c) 0.113 moi/Kg fa) 0,34 mol/ Kg 

The molality qf eight percent WAV sodium chloride solution is? 

fa) 1-33 molar fa) 1,487 molai 

fa} 2.123 molal fa) 2,341 mnlat 

1 molal aqueous solution of sucrose has mole fraction? 

(a) 0-018 fa) 0.18 ’ 

fa) 0-012 fat) fa)0.23 

Dissolved oxygen in sea water Is 5.65xlO s g per Kg. What will be the concentration in parts per 
million? 

(a) 4.45 lb) 4.86 

fa) 5.55 (d) 5.85 

Solution of solid In gas? 

(a) Fog lb) Cheese 

faj Dust in smoke fa] Opals 

Solution of liquid in gas is 
fa) COi In H]0 fa) 

(c) Jellies fa) Milk 

In a conjugate solution of phenol and water the upper layer of phenol water system at 2 ?C is 
elution of water In phenol 

(a) $% (b) 7 K fa) fa) 10.1098 

The lower layer of phenol water system at 2SC Is solution of phenol in water 

fa) io% fa) 20 % 

fa) 30% fa) 40 * 
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4J9 


45C 


45L 


452. 


4S5- 




Ci 








nhtn pnensf w*r becomes 

W 554FSS 
k) 6S-9* 


****— , h!inragwous m*tur, the P««"« 8 e H 


Trigonal pyramidal - 
Squat* planar 

9,1* la 31 ^) m. 
3.335* lC'IcJ tn. 


ft] 609* 

(d) 70.9# 

W**" h <**-« ,, 167.0C »W. «Mr •»«"* fOT-itW 

Ul IfM W I* 

{fj 15% ft) | 

M», rrobM^« wr?i 4 Ec« pairofftodrtWW nitreffifl »»* 1,34 

fa} Te a J4 i c4 4f ft! 

U) Arr-A' w 

Or* CeSyt a e-c jal IS 

fj) L66 » U7* W rl ftJ 

l=J tCZ* m. Ifl 

sf fcOcwrg tftsftiii es ssiocated wWl k?#Mt tsefEV? 

(jt Ai=nc (b) Sending mcierjlir 

kj tO *>*** 

A Scrd mrZ~ nnrw! c?ri“«rc S fon»d fc*t*«fi 

fa; CteKriY w=sar s*oms 

fcl ASSIES of tfffert** r«srentji tef 

joj ila- i sf ^"ere-s vzs 

Idi ioerc:a/ *5ors 

toerg tuScnmf rcfecufes ?se tfOTK tartan 50 carbon distance is in 

|ii OrrO*i (bj Ob>CHz 

& Oi*Q* (dj OWi^Qii . 

*hcr rf flit fdlswng has hfw: fan teaflor * ppprisP 
Wj Li ft) Ha 

id i tdj 

. me *'A?^ eone-Ej efeorfc&r Oue to P* mortsrjent of kxa7 
Ua"^ IQ^JH C^73je ft) Co 

(d) Weja7 

c^nco-pctif urtan if w*i polar bond! fc 
<5 ft) PW 

** [fl SOi 

r&KJet ha *Or*M* a-w-, 13 arson bend ftnfth? 

ft! C*t 


W 


H; 

lsi 


CiC 


n; 

^ ^ f*J A1 arc same 

Wh<? cf FaSi5.-rg -ir o' meiesJw fc sin^rj- fa rjtwrt? 


N 

U 


D}**^ !j 
HiWFi 


W *J 

Wn Artiit p'-DC . 

l>! 

Id 

T>* n*-_ *~ 

ft) Han 

•miwnaHi settfre 


ft! HitnAOl 

ft) Hi and Mi 

bond at!*! of -- 

ft! Hi* 


‘hJehest? 


lY * ftadbn wtiich H 
W t*odiermic 

1^1 Srsipia 

" < ™ tod » , »*"" tl *i" 1 h. l «Tn 0 f 

ft) Wort 



454* 


4^5, 


4tf- 


467. 


468. 


469. 


<70, 


47L 


<72. 


473. 


47(, 


«S, 


*76, 


<77. 


<?1 


(c) Mechanical J"” g Bg ° 1 

whic h one of the fofl owin a en ih **« u*. , ^^ ^^ abov * 

w Enthalpy ofat omiI a,fo„ P ^ l ‘ ^ Pf0< *” , 

|e| Enthalpy of ionization S EntMpy trfrmftf.faaUon 

\Whenastronflacidf^rtt^j*i. ° J E,nfljl WOf ^jiociation 

[ a j ,218 1 3 !, ' on ® bthe Etatot neupat.ution In (iu/inal| it 

(d *si.i £] 

Ethanol burni with heat oftomfruition in (Kl/mo[) 

( 3 > * 136a |M . ilA 

« - 285 - 5 Id) -28SS 

In how many ways energy transfer from a system an occur? 

W “ ne (bt Two 

< c > Three Id) foot 

What is the Si unit of wort7 

(a) Newton | b j 

fcj Calorie ^ d j 

Evaporation of water is--process 

(aj Endothermic ^ 

ft) ?Jon-energetic ^ 

The heat of combustion is measured by 

(a) Calorimeter 

(c) Bomb calorimeter 

Unit of K. are 

(a) mote dm J 

(c) mol z 


Joul 

Watt 

EjtothennJc 

Slow 


(b) Colorimeter 
(d) Spectrophotometer 

(b) mol 5 dm 1 
(d) mol 3 dm** 


ft} 

tdj 


Law of mass action 
AH above 

C4H 

C-F 


Which of the followings can explain the buffer action? 

(a) Com m on Jon e ffect 

ft! Le-Chatlier's Principle * 

Which is the strongest bond? 

(*) C< [M 

ft) C -N fd) 

The radius of--is smaller thin hi parent atom, 

j 1 ) ,0n ft) Cation 

w Anion . Id) Art 

A potir bond Is —-than a non-polar bond, 

W Stronger ft) Same in ilrtnph 

ft) Weaker ft) All 

fhe empirical formula and molecular formula of a chemical substance could be 


ft) 

ft) 


(>! Different 

ft) Both a & b 

One mole of Carbon ( 1J C) is equivalent to 

ft) 0,0112 kg ft) 

[=) l*0i . (d) 

Whrch of the following compounds has Highest nitrogen contents? 
{*> NM, |b) H lH , 

^ J NO _ft) NHiOH 

SC ENT1FJC OHSAh IZATI0H Iwww pcufftiflc Dfit 


Identical 

Ambiguous 

IKg 
12 f 
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401 . 


4S2- 


4-H3, 




[i>l 

fd) 


6.02*10** ato m5 

6.02 * lO^ionS 


2 k lO" a m 
ZKlD^m 

Endothermic 

Esothermal 


475. Or^nioreofHjOMntaiiiJ 
|a> Big 

| C ) 6,02 x 1D J1 rno'eeules 

4B0. Chlorine (Cl) and ch loride (Cl ) 

fsj Are chemically identical 
{bl Are aNetropes 
fc) Have same number of electrons 

wi Have same number of protons ... , , 

x-fsy diffrattio.n wort shows that the diametetsof the individual atoms at* of the order of 

(a) 2 * ID'^m t b ) 

ft) 2*10*™ td) 

Formation of a negative ion Is a type of reaction 
(a) Exothermic lb) 

|c] Adiabatic (^) 

Sublimation cab be defined as 
(a) formation of a solution 
{bj Volatile Nquid 

(c) Conversion of solid directly into vapors 

(d) Conversion of so lid to liq u id 

484., A crucible made of porcelain wrth a perfo ra ted bottom is c □ I le d ? 

(a) Gooch crucible (b) Whatman crucible 

|cj Glass crucible • (d) All 

4B5. Separation of an insoluble solid from a liquid phase is done by 
{a) Sublimation lb) Vaporisation 

(c) Condensation (d| Filtration 

486, The process of separation of crystals from the mother liquor is called 
(a) Crystallization ' |b) Condensation 

[c| Vaporization Id) Filtration 

4E7. Which of fol lowing is tru ly is Avogadro consta nt 

(a) Atoms in lg of he i iu m ga s 

lb) Molecules in 3S.Sg chlorine gas 

(c) Electroni needed to deposit 24g magnesium ions 

(d) Atoms In 24g of magnesium 
488. isotopes of an element do not have 

(a) Same chemical properties (b) 

It) Same number of protons (dj 

409, Which of the following will be heaviest? 

(a) 2 mp! Nj {b) 

(c) 2 mol of th (d| 

490. CO* fs an example of 

[a) Stable molecule * (b) 

[c) Antonie molecular ion (d) 

491. What is the number of covalem bonds in 0 OQlKg of ammonia are 

(a) 6,02 k 1CP (b) 1.062 *10” 

fc) lfl.62 * Id) 1.062 * 10* 4 


Same number of electroni 
Same number of neutrons 

1 mo! of Oi 

2 mol of CG2 

Cationic molecular ion 
Free radical 
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492. 

490- 

494. 

499. 

499- 

497. 

493. 

499. 

5M. 

501. 

502. 

SOS, 

504, 

505, 

506, 


%Tt t 


/-T* 




! P 


AX 


■■! 


[aj -273.15K 
It) -237.1S*C 


fits 

Both a & d 

Par to*cn ctuonnatiifi^ 
Pastr dirofnatOBraprvf 

Hi 

COz 


-273 iS‘C 

-2?rc 

8.314 atm dmV. 'mot 1 
8.313 It W l 


Elewron mkf0K „ 

jc) Infrared light (h} 

Paper chromatography r 3n fc l tf l 

la) Radial ** Performed in 

|c) Ascending lb) 

— (d| 

(O Distribuiion coeffkleftt f 1 

If the awionay ph,« is SW3 w I* 

lc) Gas chromatogrspny 

Vtohorth.ii D rr,* m 

<C) CH* 

On HmperMurt s „! e ih* jbwlute z « 0 ^ t; 

fb). ■ 

* i 

In S3 umts the value of gas constant is 
la) 2.987 atm dm s IC J mor »m 

jc) 1.987 atm dm*IC' J mof» 

van der Waal’s week intermolecular farc« ere£res*^t in 

* o1 yc ““ ■ W WfhMfc 

(c) Only solids yj A;[ 

Ky dberg ennstant ts a fundamental constant of atomic physics and has viiue of 

’ !'™? , ■ l b » 

if 1 . 1'0*76B * lo (d) 1.SSJE «10’m« 

P&'son for platinum catalyst Is? 

(a) Arsenic «b) 

(c) Argon 

Catalyst usually betongs to block demerts 
U) 4 {b} 

to * Id) 

The substance that lowers the efficiency f catalyst are called 
(a) Promoters lb) inhibitors 

fc} Both promoters i Inhibitors (d) Speeders 

The chemical substance which increase the effect of catalyst 
la) promoters {b> inhibitors 

(c) Both promoters & inhibitor Id) 

The pH of water is greater at temperature 
(a) 14*C (b) 

(0 ifi’C (d) 

A reaction has rate equation rate=k lNOj) J T it is 

(d) First order (b) 

(c) Third order Id) 


Silver 

Zinc 

P 

f 


Speeders 

1S P C 
25° C 

Second order 
Zero order 
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507- 


5CS. 


5C9. 


510 - 


511. 


512 


513 


14. 


2Ht*WO -> JHiO+NjofUef for this reictfon 

W J (d] 

py the me of catsr^t energy of ^livat^n is ^ 
fa) tower (J) 

--"w 

fa) lncrM«5 . (d) 

j c | terrains constant 


2 

4 


Higher 
Released 

Decrease* 
increase a? well as decrease 


increases . (d . increase as vie™ 

A J££XZL M ~ cf —«‘i — — * ,h6 en “ * r “ M ° n 11 

called (b) Base 

(jJ Acid , |b] Activator 

M Caialyst ,. ate(lbv , £a „ lyrt but only its .peed can be greased «hteh Is possible 

Ruction cannot b*Initiated by Y ^ Thermodynamically 

UJ Physically . d ^ tn laboratory 

[cj Chemically 

Th e caia h'S ts 3 rc 0 * ^ ] Three types 

(i) Two types j d j Four types 

{€ J Five types .__ rtion rates are studied is known as 

Tire branch of chemistry Ml winch reaction « equM i brium 

(a) Chemlal Mnetics thermochemistry 

f-J electrochemistry ~ riunulica ted if the re occurs 

The stony Of chemical kinetics becomes 

<4? Reversible reaction ^yor all shove 

of epical Un e tic whiC t,e 0 .-ie S haS b «rs .ecspcM^ 

,a| collision theory of bimolecular reactions 

[b} Absolute reaction rates or activated complex ty 
(cj Both of these 
(dj None of these 


|U| -—- . , - 

A chemical reaction has characteristic. 


fb} Temperature 
(a) Concentration All of the above 

(c) Catalyst , . ± u-Janepd thermochemicsl equation 

Which of the following is notthe character,st.c of balanced tner 

d) Number of moles of vinous species 

f&) Formulae of the species 

{cj State of species 

ILSKS^^——; s 

W SJow reason d No ne of these 

fc) Moderate reaction t J 

AS compared to norvipnic reactions Ionic reaction arc 
. (b) moderate 

w f«w M notfaster 

These reactions which shows moderate rate are 
fa) Very fast 
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521 

52^ 

523. 

5 24, 

525 ' 
526- 

527, 

£26. 

529. 

530. 

531. 

532. 

533. 

534. 

535. 


(e) Normal 

Molecular reaction^ arts 


yismai 

Hijh 

Ibl Slowtrritti 
Wl ordinary wr; 


n«^.,L ^ Hi ah 

(a) very faster 
{t) Moderate rates 

{£} both are equal 

Molecularity of the reaction At 2 fl ^ Products Is '* ** ,nWstt * le 10 
{ 5 } 3 

10 1 . m 

Reaction MO.tCO -> NO*COj is W 

(a) Uni molecular 
[cl Tri molecular 


IJ) 


rpfl 


1 

0 


idl 


bi tnolecuiat 

Ter moIttul-BT 


For ionic reaction whkh method \% iuitable to determine the rate of teaciion 
(9) Spectrometry (b) Coniut , ems , 

w Potentiomei^ W) omtometcy 

Chemical reaction that lowers the energy surrounding is 
[a) Endothermic ■ Exotheimlc 

lc) Reversible [d) Irreversible 

Reacticm Ni + 2NO is 
(a) Exothermic reartioin [b] 

(cj Reversible reaction [d} 

Exothermic heat of reaction does not confirm that reaction is always 
fa) Spontaneous [b) Nonsp cutaneous 


Endothermic reaction 
Irreversible reaction 


Positive 


lb) 

m 


Decomposition 
Double displacement 

tM 

Zero 


W 

M 


Decreases 

Fluctuate 


(0 Negative 

If Zn is added to HiSO* reaction will be 
[a) Synthesis 
(c) S ingle displacement 
q p at constant pressure will be equal to 

U\ Qy 

W A 

When system is not working the volume 
(a) Increases 
[c) -Remainsconstant 
Expression for pressure volume work 
[a) pv (b)tpv 

If work done is negative it means it 
fa) is done by the system 
(c) is not done at all 
In an exothermic reaction the enthalpy change Is expressed by si&n 

(il Negative W m 

^ ; efQ td) none of them 

For reaction COaii]^ COiiii 

[b) 

[d) None of the above 


fc) bp^v 


d|PiV 


lb) 

[d) 


Is done on the system 
Is expected to be done 


(ai 

(c) 


AH=Zero 

fiH<Zero 
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* (jl One ld) LimJk« no differ*^ 

tc] cne or mere a M,r| + tf;0 will be 

sj: chj^s* in enthalpy for NaOH +.uO . } he at offormation 

fa) H e ar of The reaction ' . ^ bea f 0 f combustion 

[ C j he*to F neuvati ration 

S jfi TMI»« of ™» w “ pfopo5<d ** (bJ chaxle 

(a) GutdbfflonrfWaase [dJ nflljkin 

Jt|i Cotton 

535, fcdenvedbr^ofmaMdCt.onii products to reacting 

(if RJM cCfTstants reactants or products 

a _i l jipijcrtanis to product* * ^ 

54fl. Wheneq uilibfium » ***** «>* «< reac,, °" 

J 3 ) £f1 pjter than the ratE of reverse reaction 

(b) L „ s5e r than the rate of reverse reaction 
f C ) Equal to the rate of reverse reaction 
(d) None of these 

541. When *1JJ*o"H*<r>" ™ ,w ‘ d ‘ 5!0 " i ' l “ n “ (3V0Jed at lowtemperalure 

l:> selkse- s 

(TM^pHm^ fl U. e waWr (b| l« SP Ht^rpure Wa .« 

|c| same prt as pore water (d) Noneo 65 

54 3, Solubility prod uC* Kip 

{a) fs not for sparingly soluble ionic compounds 

| b) Is for sparingly soluble io n lc compounds 
(cj Is useful for sparingly soluble ionic compounds 
I'd) none of these 

$44, W hat will be ml Ik pH at 2? C is 

[a) *5 IN 7S 

[cj 6.5 Id} ^ 

545. What is egg pH 

| a) 7.E ft} 8.8 

[C] 5.8 (d} 10*6 

545. The salt that suppresses the solubility of KCIOj in the water Is 
{a} CHiCOOH (M * a 

(c) HCI (d) HaSO* 

547. The cause of suppression of dissociation of Hi$ In water Is 

{a] CH 3 CQQH (b> KCI 

(c] HCI (d) Hi50< 

548. At equi llbrlu m when one of the produ ct I s torn ov e d then wh at h appe ns 

{a) Forward reaction Is favored (b) forward reaction it not favored 

fc) Backward reaction Ls favored (d) None of these 

549. Heat of fusion of ice as compared to the heal of vaporization of water 

fa} is greater than {b) Es less than 

__ {c) is equaf to _{d} may be equal to or less than 


550. 


ssr 


552. 


5S3- 


554 


555, 


556. 


557. 


558. 


lb} 

W! 

1 PYnrvite formation is found 


559. 


5B0 t 


561. 
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For ammonium chlorkl 

| 9 ) 12.1 Kj/mole ^ 6f w1ut,0ft H 

lc} lS.lkj/molt to 16,2 Wmol* 

^eB^olytlcp a thway f romtWlo 
(a} In a LI living organisms 

W pr ' l rT1 J arllv ? anlma! ^ ^duding partlt1 „ 

[c) only In eukaryotes 

(d) only in yeast 

Eb) Dinitrophenol 1 

ft) neither (a) nor ib) 

(dl Both (a] and (b) 

Important role is played by Acyl carrier protein in the biosynthesis cl 
{a} fatty adds amino aci ds 

t £ J Su 6 a,s tdl Carbohydrates 

reduced coeniyrr.es are 

(a) NAOH and FADHj NADv and FAO 

(e) ATP and GTP (d) Coenzyme A and, ubiquinone 

Vitamins are vital because the organisms 
fa) can't synthesize these com pound 5 at all 

(b) can synthesize these compounds i&artially 

(c) can t synthesize these compounds in the adequate amounts 
(d} none of the above 

Iron does not perform the function of? 

la) OHygen tra n spo rt ft) Immune function 

to) Brain ftmetion id] Gene regulation 

Glycolysis is inhibited and activated respectively by 

la) ATP and PEP ft) amp and Pi 

lc) ATP and ADP ft) Citrate and ATP 

The major energy producing step during glycolysis is 

(a) pyruvate kinase 

ft) phospho^lycerate kinase 

(c) (jl yeer aldehyde-3 -dehydrogenase 

(d) Phosphofructokinase 

Breakdown of glycogen generates glucose in 

(a) the liver by phosphoroiysis ft) the muscies by phosphotolysis 

ft) the muscles by hydrolysis ft) both ft) and ft) 

Insulin hormone performs the main function to 

ft) increase glycogen in liver ft) decrease glycogen in liver 

ft) increase blood sugar . (d) decrease blood sugar 

Ascorbic acid works as 
ft) reducing agent 
(h) oxidizing agent 
ft} oxidizing and reducing agent both 
(d) none of the above 
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562 


5C3. 

I 


564, 


S6S. 


566, 


567, 


568. 


365. 


57D. 


571. 


572, 


. .. by LtunEed grgwlh, 

Ml HM *™«7 taU, ' ! ’ * 

mental retardation and d*afne« ^ Keshaf 1 disease 

(dKni | ' 1fl,itiiseKe 


(W Alcoholics . 

(d) preterm infant* food variety 


(a) Cretinism 
(c) ioJerosIs 

copper defWfflcy often affects 

{aj Elderly woman 

(cj 1 Active toddlers with limited 
Mark the correct statement. 

..i» 

(dj CobJti”™^«th( need I for vlamtoiflulnhuMn. 

Successful purification scHeme li evidenced by the 

(a) specific activity increases 

fla} specific activity decreases 

(cj number of proteins In the sample decreases 

|d] both [a) and (cl 

rn ion-*ji change chromatography 

(a) proteins are separated on the bash of their net charge 

(b) proteins are separated ori the basis of their sue 
|e) proteins are separated on (he basis of their shape 
(d) either fhj or (cj 

Separation rn GeMiitration chromatography occurs on the basis or 
(a) slie and shape using porous beads packed In 9 column 
£b) size using p orous beads p atked In a column 

(c) shape using porous beads packed In a column 

(df none of the above . .. 

Breakdown of glycogen while muscle Is exercising is activated by 

M Insulin e<,r,isc,t , . . . 

Je) (n H «sedPh « nnneolthe>bo« 

Musde fiber is relaxed when 

(a} the nerve stimulus is removed 

(Ei) 

14 

wj 


i,ji^ ire* jiii ivr- 

(he nerve stimulus is too forceful ^ 
Ihc actin binding sites are uncovered 


amino adds in a protein are linked by? 



(a) pflftidc bonds 

tb) 

hydrogen bonds 

(c) ionic bonds 

m 

giycosidic bonds 

Amino add that Is found in proteins Fs 



|a| adenosine 

W 

adenine 

|c] alanine 

(d) 

linoleic acid 


(a) temperature 

(b) pH 

(c) the presence of certain metal ions 

(d) all of the above 
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57 J ' 


s7 4. 


57 5. 


576, 


577, 


the energy for all 

(a) ATP ^traction.is provided by, 

(c) phosphocreiitint ADfp 

in glycolysis, the net generaiior 0 f atp W i phosphorylation 

fa) 2 from glucose and 3 h orn R fo eo „ ^ * ub « r a*-level fhosphorrlatlon is; 

(b) a^^« lna * frwn J^ 

(c) 3 from glucose and 4 from gly«g en 

(d) 3 from glucose an d 2 fio m giy CO0CI , 

Lf diet Is subjected to low Intake of carbohydr,t tl it 

(a) does net i rtf I i_ie?n c-e 

(b) affects the resting muscle pH CE rt eVenU l?ltin * kl1 thin 10 mLriylili 

jc) may impair high intensity exercise pcrformance 

(d } is a ssoclated w Ith a metabolic alkalosis 

The process of decomposition of a salt by passing current 
(a) Hydration 

(c) Electrolysis ^ 

Jxidation Is Indeed 

(a) Addition of Oxygen 

(b) Increase in positive valiancy a gent 

(c) Removal of hydrogen 

(d) All of the above 


Hydrolysis 

Solvolysis 


57B. 

A specie which accepts electron is regarded 

as 



(a) Add 

W 

Base 


(c) Oxldiiing agent 

(d) 

Reducing agent 

575. 

During electrolytic process +ve ions 




(a) Move towards cathode 

(b) 

Move towards anode 

580, 

(t) Do not move at all 

During electrolysis, the -ve Ions 

Id) 

Move through solution 


(a) Move towards cathode 

lb) 

Move towards anode 

m. 

(c) Do not move at all 

Electric conduction is governed by 

Id} 

Move through solution 


(a) By the application of electricity 

lb) 

By Itself 

582. 

(c] Due to presence of electrolyte 

By passing Current through electrolyte 

W) 

Ail of above 


(a) Ions are produced in solution 

(b) Ions in the solution come in contact either electrodes 

(c) Th e solution is p olariie d 

Id) The molecule of solution move 


m 

At anodu ions are 




(a) Reduced 

lb) Oxidized 



(c) Repelled 

Id) None of theses 


5 64, 

At cathode, the electrolyte Is 




la) Reduced ■ 

(h) Oxidized 



It) Neither re d u ced no r oxid lied 

(d) Either red uced of oxidize J 


S8S, 

Elcctrolytk conduction continues until 




(a) Oxid atio n red u ction occi irr i n g at the electrode continu ems 
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597. 


5BS. 

509. 

590. 

591. 

592- 
5 93 . 


594 . 


595- 


m 


njipy qnijl! 

tcdUTii^n reason eKlJfS at 
Both jajjnd (b) 
hi rjoite of the abfl« 
prLductiofme!« n ” lTel,clfS¥ 

A ft not predict* b 1 ' 

Aft pfCjhCt^t^® * 

tomrtflits predictable some time 

IUJ Are AOl obtained 
In electrolysis of water 
la] Hydroie n appe* ri **“ lh ** 

[b) Owte n »PP ,pr,itaf1ttde 

S 

tb) Cell capacity 
(d) None of the aijove 
i as 

Standard reducing potential 
AH of the above 


lb) 

(el 


(*] 

[b) 

(tt 

Vi 


|d) H*di5|«n »i>« arl Jl i "" ,l)s - "35£*« ^ * «" tlu ' iS kn °” rl “ 

£J*«» du. »<l**"«*»“ P'•"*; ■ 


la] Cell reaction 

Standard !tt»* potential «ji il» l» «>jrdod » 

[»3 ' ' 

(cl 


(PI 

id) 


IP) 

[d> 

IP) 

(d) 


2 

Zero 

0.15 

0.76 


(c) 054 


id) 0.76 


Jd I J i- 

Standard oxidizing pstemlal 
N . p Standard nrd potential 
SHE has been irbKlirily taken | 

(a) A 

(c) Infinite 

Zintbas standard electrode potential 

(*) 1 
It} 0 

Copper has standard electrode potential 
|a) 0,12 ' tbj0.34 

Electrochemical aeries can be applied for tne 
|a) Prediction of the feasibility of a chemical reaction 

lb) Ca Iculatier of voltage 

|c} Comparison of relative tendency of metalJ to get oxldlied and reduce 

|d) AH of the above 

if total cell pole ntiai of a rea ction is positive then 
|a) The t eaction will not be ffaslhie 
|b) The rtaction will be feasible 

(c) The react son may or may not feasible 

(d) Ho prediction can be made 

Total cell potential of a reaction is negative then 
ija] The reaction wi ll be feasibl e 

(b) The reaction Mill not be feasible 

[t) The reaction may or may not feasible 
(d) No prediction can be made 

Element :.nat is al higher posit on In electrochemical series means 

(a) Anode (b) Oxidation will take place 

(c) Cathode (d| Both (a] and (t») 


ClNTFaNATIOJAL SO [hTifiC OnSANIJAT IQN jyw*.rtt*nl-1iC. g r B l 


S97- 


590. 


599. 


SCO. 


GC1- 


602. 


509. 


604. 


60S. 


606. 


607 . 


604. 


609 . 


610 , 


fill. 


612. 


HJN0AMIWTAL COU CHES Amo wCQt IN CHlMlSTWV 

Electrode rraving Lower position In electrochemical series mean 
(a) Cathode lb) Ouldatlon will take place unit 

(c) Reduction will take place on it (d) Both (a) and (cl 

Reduction potential of an element tells the tendency 
[a] jo lose electrons lb) To act as reducing agent 

(c) To gain electrons (d) All the above 

During electrolysis of lead bromide 
(a) Pbii collected at anode (b} 

(c) Br2 is collected at cathode (d) 

During electrolysis of copper sulphate solution 
(a) tu is collected at mode [b] 

| C ) Q 2 is collected at anode „ (d) 


Pb is collected at cathode 
fir Is collected at anode 


Cu Is collected at cathode 
Oj is collected at cathode 

&Q% Nj. 25% CO and the rest COz and Hi mature Is called 


[a) Blast furnace gas 

(b) 

Oil gas 

(c) Natural gas 

Id) 

Water gas 

Blast furnace Is used for extraction of 



{a} Fe from its ore 

(b) 

Ag from its Ctf 

(c) Pb from gal Ena 

[d] 

Al from bauxite 

The blast furnace slag is used for making 



(a} Fertilizers 

(W 

Glass moulds 

(c) Plastics 

W) 

Roads 

Process of ammonia synthesis is known as 



(a} Ostwald process 

ib) 

Birkland eyed process 

(c) Haber process 

W) 

Contact process 

Fertilizer that is inorganic is 



fa} Urea 

(b) 

Ammonium nitrate 

(c] Manure 

Id} 

All above 

The acidity generated by nitrogen fertilizers can be neutralized by 

(a) Gypsum 

(to) 

Lime 

(□] Milk of magnesia 

(d) 

Water 


Percentage of nitrogen in anhydrous ammonia is 

{a) 92 (b) 82 (0 72 (d) 62 

In urea manufacture, reaction of carbon dioxide with ammonia gives 

[a) Ammonium carbonate [h] Ammonium carbamate 1 

U) Ammonium cyanide (d) Ammonium cyan ate 

iiow many stages arc involved for the evaporation of urea solution by heating? 

(a} One evaporation stage (b) Two evaporation stages 

(c) Three evaporation stages (d) Four evaporation stages 

Which one is not used as phosphate fertiliter? 

( a ) PjOs (b) CaslPOi)i 

(c) Ca{HjPO*)i (d) {NHi)i HPO* 

Nitrogen and phosphorous is provided to the plants at the same place by 
(a} Potassium iodide - (b) Urea 

W Diammonium phosphate (d) Calcium super phosphate 

Ammonium nitrate Is manufactured by the reaction of ammonia and 
te] Nitric add ■ (h) Sulphuric acid 
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613. 


614. 


61S. 


616, 


617. 


619. 


620 . 


621 . 


622. 


623, 


624. 


625. 


626. 


527, 


fUHPAMEHTAI CONCEPTS XWP MCO* 1H CHEMISTS 

(c) Ammonium chloride (d r Hydrochloric add 

Ammonium, sulphate as fertilizer can yield 21% nitrogen and 25% of 
{aj Hydrogen (bj chlorine 

fc) Phosphorous (d) Sulphur 

Dehydration process of ammonium carbamate generates 
fa) Urea (b) Ammonia 

(cj COa id) HNOi * 

DJammonrum hydrogen phosphate (DAP) fertilizer is manufactured by reading ammonia with 
(a) Nitric add (b) Phosphoric add ' ' 

(c) Sulphuric acid jd) Calcium phosphate 

Potassium nitrate fertilizer [s produced by reacting NaNO* with 


(a) Potassium chloride 
(c) Hydrochloric acid 
Potassium nitrate has 
(a) Nitrogen 33% Potash 67% 
(c) Nitrogen 13% Potash 44% 


(b) Nitric add 
(d) Calcium nitrate 

(b) Nitrogen 40% Potash 60% 
(d) Nitrogen 23% Potash 55% 


61B. if ammonia Is to be used directly as a fertilizer, depth to which it is injected Is 


(b) 

(d) 


2 inches 
6 inches 


(b> 

(d> 


Ammonium nitrate 
Arnrnonlumcarbonate 


fa) 1 Inch 
[cj 4 inches 

In soil quick hydrolysis of urea yields 
fa) Ammonium hydroxide 
(c) Ammonium chloride 

Simple, double or triple super phosphates all are soluble In 
(a) Water , fb} Alcohol 

(c) Ether (d) Benzene 

Setting of cements Is based upon the process of 
fa) Oxidation (bj Hydration 

(c) Dehydration (d) Hydrolysis 

In paper moking process filler used is 
fa) Starch 

(c) Glucose 

Additive used In paper industry is 
(a) Glucose 

(c) Alum 

In which typo of paper additive is not added? 
fa) Carbon paper (b) 

(c) Glazed paper (<*) Art paper 

The branch of chemistry which deals with study of chemical reactions in living organisms is 
called 

( 3 ) Biochemistry (bj Genetics 

|c> Che mica] biology (d) Biotechnology 

If AH “110 k caloric/mole the reaction is 
(a) Endothermic (b) Exothermic 

(cj No stable £d) Catalyst 

Maximum energy is exhibited by 

(a) Reactants (b) Products _ 

----— 378 


(b) 

(dj 

(b) 


Cellulose 

Fructose 

Starch 

Ti0 2 

Filter paper 




62 9 


630. 


fi3i, 


632-. 


633. 


634. 


635. 


Vat. 


637. 


633. 


639. 


WO. 


Ml, 




W) Catalyst 


(c) Transition 

K reaction is endm^rmlc, he« (Mtw 

(a) Product Is more the reactant " 

(b) Rc acta nt more than that of product 

(c) Both |a| and (b) P UO 

fd) Neither (a) and (&} 

Force/pressure Is equal to 
fa) Length 
ft) Area 

Energy and heat are expressed in Si unit of 
(a) Joule 
(c) Caloric 

« an abject Is nroued one merer by one newio'n ta«" h IMb. o. sop,lotion, ,h. t=,« 

(P) 10«l« <b) Ers • . 

(c) Kilojoule - ( d ) watt 

iT,. " U5Ua,ly USetl ,ct the me “e<ements of energy changes In chemical reaction 

lb) Caloric 
Id) Joule 


(b) Volume 
Ed) Work 

(b) K. caloric 
(d) K .watt Hours 


(a) Kilojoule 
(c) Kilo caloric 
1 caloric [5 equal to 
(a) 4.18 KJ 

(c) 4.54 KJ 

Highest heat capacity Is accompanied by 
(a) lkgH 2 0 

(c) 3 kg HjO 

Units having greater value is 
fa) BTU 
ft} KWH 

Units KWH are used for 
(a) Volume 
(c) Energy 
1 BTU is equal to 
(a) iKWh 

fc) 3.6*10* J 

Flow of water from upper to lower place is 
(a) Spontaneous process (b) 

(c) Endothermic process Id) 

Neutralization reaction of strong add and base is 
(a) Spontaneous process (b) Nonspontaneous 

{cj Exothermic process (d) aande 

Properties to indicate the complete state of the system can be expressed by 
(a) Volume ' (b) Composition 

(c) Temperature & pressure Allot the above 

Anything under study is called 
( a ) Electrolyte ^b) 


lb) 

(d) 

lb) 

(d) 

lb) 

(d) 

lb) 

(d) 

lb} 

Id) 


3.18 KJ 
3.60 KJ 

2 kg H 2 0 
4kgH 2 0 

KJ 

CAL 

Power 

Force 

l.QSSxlQ 1 J 
4.164 Cal 

Nonspontaneous 
Exothermic process 
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673. 


672. 


673 , 


674. 


675 , 


676. 


677. 


678. 


679, 


£80. 


£ 81 . 


682 , 


683 . 


684 , 


t^aai^LjasOU^ it 

if reactants and catalyst are In d'fferen p ^ HeteroS e,1toUS 
(s) Homogenous f jj fjone 

,c) floth , without being U4ed 'stalled 

A specfe that increase the rate of f * a ^ tatalysfe 

fa) Catalyst prornoters 

<c) Inhibitors ‘ kno wri as the 

The reduced catalytic property of a caiav 1 ^ limit of a catalyst 

(a) Poisoning of a catalyst 


(c) Specifity of a catalyst 
By using catalyst in a reaction,, 
(a) Enthalpy 
(c) internal energy 
The types of catalysts used are 
(a) Homogenous 
[e) Heterogeneous 


limit 

Deficiency of a catalyst 


fb} 

(d) 

, changes 

(b) Entropy 

(d) Activation energy 


(b) Both A fi C 
(d) None of these 

Moles of solute per one liter of solution is known as 
(,) Molarity W Non™!,* 

! ] Molarity ' (d) Standardization 

What molarity of HCI solulion is required to completely neutralite 10ml of 1.5M sodium 

hydroxide Is reacted with 20ml hydrochloric add 

fa) 1.0 IW 0.75 

fc) .0.5 025 

The solution known strength Is known as? 

(a) Aqueous solution fc) original solution 

(b) Standard solution (d) Unsaturated solution 

That component of binary solution that is in large concentration is called 

(a) Solvent Id Solute 

(b) Both solvent and solute (d) liquid 

Solution having relatively lesser concentration of solute is called? 
fa) Concentrated solution (b) Saturated solution 

fc) Dilute solution (d) Weak solution 

Solution having larger concentration of solute is called? 

fa) Saturated solution fb) Dilute solution 

(c) original solution (d) 

Solution comprises of only two components is 
fa) Binary solution (b) 

fc) original solution (d) 

A 20 percent solution of MaCI by weight means? 

U)5,5Sg Nad /100 ml (b) 

fc) 10,0 g NaCl/100 ml fd) 

Necessary condition to form precipitates by the reaction of Colons with HUS &s* 3s 

(a) Copper ions must not ionize 

(b) Cu** nor CLT ion be present 

(c} Enough S' 3 Ions must be present 
fd} Addle will b* provided before passing H^S 


Standard solution 

Dilute solution 
Saturated solution 

58,Sg NaCl/100 ml 
20.QgN*CI/10Dml 


685 . 

£$6. 

607, 


£38, 

689. 

69C. 

691 

692. 

693. 


694. 


695 . 
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696. 


697. 


698, 


It 


(d) 


20 


If wo have a 50ft 

contains J B ^utlon having S g 5 f Supar . l. ino , 

M 100 g of H,5 ,s “«>''»l«) go[M)lul , D „ lrHj0 

jc) 105 g Of H»0 W 9&eofHiO 

If 2.0 g NaCI Is dissolved In Jo. of WMPr , k J. - ' 5 ° eol ^° 

(a) 10.5ft B Wa(Kr TKe solution will be 

(c) 8.02ft ' M 9.09% 

If 10cm 1 of alcohol is dissolved in watB r LL ' SW 

percentage solution of alcohol in water' W *' eht of becomes 100 g, then It is 

(a) lOftWW ... 

|c) lOftWA' * 

[d) I0%WAW 

Molarity ol 5!)Oml solution having dissolved 49 E of sulphuric acid will be 

w low 

^ 15 M (d) 2.5M 

If a solution Is prepared by dissolving 20g NaOH in 500ml solution, its molarity will be 
(a) 0 25 {b} 0 5 f c ) \ 

One liter of pure water has molarity 

(a) 1 ■ lb] IS 

f c) 55.5 [{]] § 

In which of the following process hydrogen oxygen bond is not broken? 

(a) Hydrolysis fb) hydration 

(c) Hydrogenation fd) Oxidation 

H?0 has highest density at 

(a) 4 'C fb) OC 

tc) ioetc [d) -4c 

If,a solution is prepared by dissolving 20.7g KjCGj in 500cm 1 of the given solution, its molarity 
will be 

(a) 0.1M fb) 0.2 M 

(c) 0,3M fd) 0.4M 

Molarity of HO solution available in lab. that is36ftW/W with the density l.lSg/cm 1 is 
(a) ID.23mol/ cm 1 fb) 11,55 mol/cm 3 

fc)., 11,73 mol/cm 1 fd) 12,67 mol/cm 1 

A solution Is prepared by mixing 96g methyl alcohol, 92g ethyl alcohol and 90g water. What 

will be the Mol ftage of water In ft - 

(a) 10 fb) 20 

(C) 25 (d) 50 

Solution containing 1 mole of solute per 1kg of solventlscalled 

fa) 1 Mo la I . fb) 1 Molar 

(c) 1 Normal t d ) None of these 

Number of moles of solute per kilogram oF solvent Is called 

(a) Normality W Molalit * 

(c) Molarity W All of the above 

If a solution contains lg equivalent of solute In one liter solution, it isca e 

(a) 1 normal 1 molar 

ft) i mo i sl W> concentrated solution 
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699. 


700. 


701. 


702. 


703. 


704 


70S. 


706. 


707. 


70S. 


709. 


710. 


711 . 


712. 


■ niiwMiw™ wff '* " 

it a solution of Hi SO* has molarity 0-SH * h ^ w ^ Q ^ 
faj 0,5 N . 20K 

fe) 0.25 N l “ J , ' er HjO that make 500 ml volume * E 

\t 49g sulphuric acid is dissolved In so muc 
normality will be 

M IN « 

(c) 2N W 

The disintegration of uranium (U-235} occurs in 
(a} 24 minutes fb) 

fcj 4B minutes 


15 N 
IN 

7.1* JOVars 

g.DtlO 1 years 


How many million years it will take to decompose one Kg o> ora mu a 

(a) 7IO tW 555 

(c) 720 fd) 560 

KCIOj decomposition speeds up in the presence of? 

(a} Platinum (b) CuCIj 

(c) MnOj fd} NO 

Which of the following catalyzes the decomposition of HiQi? 

(a) HjO (bj Ft 

fc] Ni (d] Wi 

Which enzyme Is used to hydrolyze a sugar solution into glucose and fructose? 
fa) Urease (b( Invertase 

fc) Zymase in yeast (d) All 

Enzyme has 

(a) Active cites fb) 

(c) Work at Specific pH fd) 

By their nature and function the enzymes are 

(a) Catalyst fb] 

fc) Present in living organisms fd) 

in group Vll-A of periodic tabtej moving down from fluorine to iodine the boiling points of 
elements. 

fa) increase (b) Decrease 

fc) Remain constant fd) Negligible 

On formation of Ice from water the volume expands by 
W Stt fb) 9ft 

(0) 10ft fd) 16K 

Liquid crystals are not used for? 
fa) Temperature sensor 

(b) Liquid crystal display 

(c) Skin thermography 

(d) Energy supply in electrical devices 
The boiling point of ethylene is 

fa} *8.6 P c 
(«} 6B.7 ‘c 


Specific in nature 
All 

Complex protein molecules 

ah 


fb} +68,7 *c 

u id] +8B.6 ’c 

How many spiral chains are present in DMA molecule? 

(a| 0ne (c) Three 


(d) Four 


OrwTfflrtATlONrtt SClfNTJnc OBGWIWIi&H iic^ M ,ri t rtrf r 


713- 

714. 

715. 

716. 

717. 

71&, 

719. 

720. 

721. 

722. 

723. 


724. 

*25. 

* 26 . 


Transition ~ 

is? U 'C sl'utture Intg vuhlte tir of Lelrzganzi struttur# 

(□) 13.2'C 

(t) 152C 

In proteins the amino add chains ar 
(a| Covalent bond 

(c) Hydrogen bond flll . li( , 

HA/hirh rsrtoa i Wl V ^f> der Waal s forces 

Whic.i one is the weakest type of Intemnolecutar force? 


fb) 14.2C 
Cd) 16.2C 
ire coiled into spiral structure due to 
lb) Ionic bond 


(a) Hydrogen bonding 
(c) ■ Oipole-dipole forces 
Which discovery was madefiFst? 

(a) Charge of electron 
(c) Cha rge to m a ss ratio of electron 
Which of following has highest speed? 

(a) Electron 
(c) Neutron 

The electronic eonfiguration of Cu Is 
fa} Is 1 2s l 2p e 2s 3 3p E 4s 1 3d* 
fc} Is 1 2s 1 2p 4i s* SpMs 1 3d* 

A photon with wavelength of 600 nm will have energy 
fa} 3.3125* 10‘ W J {b) 6xlO*J 

{c} 4.9 x ID 10 J (d| 2 * ID J 

An anode ray (also positive ray or canal ray) particle has charge 


fb) 

(d) 


id) 

fb) 

td) 

lb) 

id] 


Ion-dipole farces 
London dispersion forces 

(b] Mass of electron 
All the three simultaneously 

H 

Proton 

Alpha particle _ 

Is 1 2s* 2p* 2s 1 3p 6 4s l Id 10 
Is 3 2p t 3s i 3p b 4s 1 


1.4022*10-“ Coulombs 
1.6022 x Iff 17 Coulombs 

In the second shell 
d-orbitals 


fa} 1.6022 * 10 “ Coulombs (b) 

fc} 1.6D22 * 10 41 Coulombs fd) 

The ground state electron In an atom will be 
fa} Far from the nucleus fb) 

fc} Nearest to the nucleus (d) 

Positron is a nuclear particle with a positive charge and weight equal to 
fa) An electron fb) A proton 

fc) A neutron ' fd) A meson 

CsF Is an Ionic compound because of the 

(a) Low Ionization potential of Cs and low electron affinity of F 

(b) Low IE of Cs and high EA of F 
fc) High IE of Cs and low EA of F 
fd} High IE of Cs and high EA of F 

Which of the following molecules will have some value of dipole moment? 
ia) CF+ fb) BFj 

W hiFj Id) Hi 

How many sigma bonds are present In methane molecule? 

W 1 fb) .0 

W 2 . |d) A 

A crucible with a sintered glass bottom Is called? 
fa) Whatman crucible fb) Gooch crucible 

fc) Pyrex crucible fd) Buchner crucible 
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727. 


72B. 


729. 


730 


73 L 


732* 


733. 


734* 


735. 


73G. 


737. 


738. 


739* 


The process In which a *o\\<! mawl* ^ Mating 

(a) Freeing (d) SubllmatSo 

fc) pecai>ippiiti® ri 

VVSa l li t fie tun clion of Gooch Cruel t- 

{i ) To obtain preclplfat » f or ^ n lti011 
jb} try if miration 
[ C | Purification of solid material! 

(dl Ail 

Evaporation of water occurs al 

f*J OC {£j | Aialltcmpc^tures 

m 23 . 7 °iwr of external prtMUre, boil.ns P oi ^° f ^.^ S 
|aj 200 C (d j 2S*C 

(0 98 ^ hichor a.ltltuetE-i than sea level? 

How boiling point of water chants higher vw ^ hi&h a i mu dos 

( 3 ) Drops at Irish altitudes , r^t to atmospheric pre: 


(a) Drops at high altitudes ■j Equal to atmospheric pressure 

{cl Does rot change r rn L Wt to 120’C by 

Boding point of glycer Ine can be red u c ( . * 0ccf casing eternal pressure 

(a) Increasing external pressure ^ gating of a >M d 

(e) Slow heating of a liquid luiecular crystals? 

Whta h of t he folio wl ng l& not an exampl to 

(a} Sugar Sodium Chloride 

Which or foltowlrs iollh lfP« hM dlfluicd ™* ,r J 

l»> C ‘ > “" > ‘' 1 (d| CrvstalllOO 

Whdt Is the number of O' P w unl * cel1 ,n a cll J lc tal,iccf 


4 l»> 1 

3 (dl * 

M Quick filtration 

;i| Slow llttratlqn 

SJKSZ*. «**« * 011 — ■ 

•nrs^ssr' » 

Chromatography « CrysUlH^Uon 


(a) 

(0 


{*) 

(el 


740. 


743. 


742* 


743, 


744, 


745. 


746. 


747. 


74B. 


749. 


750. 


A nanometer Is a unit of length scale which Is equivalent to 

_ 


Amlin's *nd chiwi^thv 

^ n :i h :i 0, „ n "! ,0nS an,i P, “ 0!n ln ** ««'«» of» «om collectively lc known »? 
o Relative atomic mast W Atomic number 

fc Isotopic ratio ^ . 

V 1 , W) lvu$s number 

□ n a sue exc uslon chromatographY (5tq plot molecular weight increases 

(a) Remains constant «.) leltto rl S ht 

(cl Right to left jij Coe* not change 

Gel permeation chromatography {GPq |$ used to determine? 

(a) F&ttV4c3ds [bl Essential oils 

(cl Molecular weight ^1 Atomic number 

Which chromatography Is used to separate the optical isomers? 

(a) ion exchange chromatography (bl Chiral chromalogtaphy 

(c) Adsorption chromatography (d) Partition thromatography 

Near ultraviolet (UV) region of the etectfomagnetic spectrum generally lies between 

(a) 1.0 ’2 00 nm (bl 300-4Q0 nm 

(c) 400-750 run (dl 300-500 nm 

In quantitative spectroscopic analysts, which of the loll owing is taken as function of 
concentration? 

(р) Absorbance {b) Percent transmission 

(cj Transmission (dj All 

Which of the following devices can be used as heat detectors? 

(a] Thermocouple (bl Thermistor 

(с) Bolometer (d) Ait 

photomultipliers are used to detect light signals and are very sensitive and rapid In their 

response; to radiations In the spectral region 

(a) 1000-12000 k (b} 1000-500 A 

(cl 500-20000 A (d) 1-1000 k 

In column chromatography the resolution Is proportional to? 

(a) Square root of the number of theoretical plates in a column 

(b) irwersfiofsquarerootoftherumberof the or eticat plates In a column 

(c) The number of theoretical plates In a column 

(d} Square of the number of theoretical plates In a column 

In column chromatography. Van Deemter plot provides the Information about 

(□1 The capacity factor (b) The selectivity factor 

(c) Optl mu m cokum n te mpera ture 

(d) Optimum mobile phase flow rate „ , 

Which of following chemical substance Is used to absorb the water In combustion anaiys 


(a) 

(c| 


10" 16 m 
10“ l2 m 


(b) 

Id) 


ltf 9 m 
It)" 15 m 


SilcWomctfTc Cilcula lions are difficult to calculate lor reversible reactions duo to the (act that 

(a) Product! again change Into reactants 

(b) React Ton yield Is very low 

(c) Reaction goc* only In one direction 
[dj Product! do not disappear 


e’lNTEfl WTI0NAI SCIINTJflCOMANIlAUON fvfitiy,Ji£l£.n5if|i + flIil 


38C 


(b) 50% K0H. 

(dl Dilute solution of NaOH 


(b) Chloroplast 
(dl Vacuole 


(a) Mg (ClO+Jj 
(e) Lime water 

7Sl + Bot h prokaryote sand euljary otes ha s7 

(a) Lysosomc 

(c) Plasma membrane 
^51. In a dehydration reaction? 

(a) molecules are broken apart . * 

(b) monomers are bonded together and a water molecule Is release 

(cl atoms are joined 

(d) It depends on what molecule It Is 
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757. 


758, 


759. 


760. 


761. 


762. 


763. 


764 , 


(bj 

(dj 

W 

(d| 

(W 

(d) 


dehydration reactions 
catalytic raactions 

Glucose and fructose 
Water and cellulose 

Proteins 
Double helixes 


Polymers are broken apart by? 

(aj hydrolysis reactions 
ft) neutralization reactions 
fats and oils comprises of 
[a) Starch end sugar 
fc) Patty acids and glycerol 
Steroid molecules contain? 

(a) Molecular rings 

fc) Waxes 
Metabolism fs determined by 
fa] size proteins in the cell 
{bj availability of amino adds 

jc) proteins formed as dictated by the genetic material 

fd] protein composition of the dna 
Skeletal muscles principally accompany 

fa) actfn and trap cm in (bj actln and myosin 

fc) troponin and .tropomyosin fd| myosin and tropomyosin 

The function of sarcoplasmic reticulum in muscle cells is to 
|a) store of digestive enzymes (b) store of sodium ions 

(c) store of lipid {d} store of calcium ions 

ATP generation by anaerobic metabolism refers to process 
(a) without the i nvolvemen t of A DP 

fb] without the use of glycogen 
{c) without the use of oxygen 

fd} in the absence of available oxygen 
Glycolysis involves the conversion of 
fa} glycoge n to gl ucose ^G-ph osphate 

fb) glycogen or glucose to fructose , 

{cj glycogen or g I u cose to pyruvate or I s ct ate 
fd) glycogen or glucose to pyruvate or acetyl Co A 

When one molecule of glucose is converted into two molecules of pyruvate net result is the 
formation of 

(a) six molecules of water (b) two molecules of ATP 

[c) three molecules of AIP (d) thirty-eight molecules of ATP 

Glycolysis enzymes are cited In 

fa) mitochondrion (b) nucleus 

(c) cytoplasm (d) lysosomes 

Pyruvate produced by glycolysis during strong exercise, Is converted to 
(a) Acetate (b) Lactate 

' W monosodfum phosphate (d) pyruvJe acid 

Only about 4094 of the energy produced during catabolism by oxIdJtlne glucose Is utHi* ed fn 

the synthesis of ATP while rest 60ft 

(a) is lost as heat 

fbj is used to reduce NADP 

fc| remains fn the products of metabolism 

(d) It stored as fat. 
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766. 


767, 


763. 


768. 

770. 


771. 


772. 


Energy obtained by oxidation of 

(a) a concentration gradient arJL stored if1 th * form of 
<b) ADP Cr0ts * ^rnbrane 

{c) ATP 

(d) NAD+ 

A kinase encyme 

ja) removes phosphate groups of substrates 

b LSPS add * Phosphate group to the suhstraie 
c uses NADH to change the oxidation state of the substrate 
td) removes water from a double hand 
Gluconeogenesis uses 


{a} 3 ATPs and 2 GTPs per glucose 

(b) 2 ATPs and 1 GTPs per glucose 
(c} 3 ATPs and 3 GTPs per glucose 
jd) 4 ATPs and 2 GTPs per glucose 

The pyruvate to oxafoacetate conversion 
[a) requires biotin 

{bj Involves the fixation of carbon dioxide 

(c) occurs in the mitochondria 

(d) all of the above 
Lactose hydrolysis yields 

{aj galactose and fructose {b) galactose and glucose 

W fclurase a n d fr uctose (d } fruct ose and ga!anese 

Major products of pentose phosphate pathway are 

[a) nicotinamide adenine dinucleatide and ribose 5-phosphate 

[b) flavine adenine dinuefueotide and grucose 5-phosphate 

(c) FAD and CoA 
{djNADPH in d NAD 

Chair and boat conformations are found 

[a} in pyranose sugars 

[bjin any sugarwithout axial -OH groups 

(0 in any sugar without equatorial -OH groups 

(d) only in O-glucopyranose 
Glycosidlc bond 


{a} in maltose is not hydrolyzed in lactose intolerant humans 

{bj in sucrose is hydrolyzed by bees 

(c) joins glucose and fructose to form sucrose 

(d} both (bj and jc] 

773, Regu I atio n of glycolytic pathwa y involves 

(a) allosteric stimulation by ADP 
(bj allosteric inhibition by ATP 
(c) feedback, or product, inhibition by ATP 
(djall of the above 

The dephosphorylation of which active form of glycogen phoiphorylase occurs? 
(a) GI ycog ensynthase (b) G!y cogensemisynth ase 

_ (c) Glycogen hydrolase (d) Glycogen dehydr ogenase 
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776. 


777. 
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776. 


779. 


780. 


701. 


7B2, 


7B3. 


784. 


785. 


786, 


787* 


758. 


789. 


tmaBMjflmL r P»IU l T : tttBfli IM tai MEBt 
In 3 eukaryotic Cell the enzyme* of glycolysis a re sited in the 
la) m t e rmemb ra ne s pace (b) plas ma m embrane 

(c) Cytosol [j) ochandrial matrix 

Which device Is used for (he formation of anatomic vapour in atomic absorption? 
j a J Flame atomization (b) Electric atomisation 

(cj Sputtering devices (<j) Ovens 

The units of the rale constant 00 for a first order reaction are? 

[a} S ' lb] mol dm 3 s 4 

(ejmfildm*s _ (djmo^dm’s 

what are the units of k if rate equation is Rate - k [A]? 

“ 5 . , a , [b) mol dm 4 

(c) mol dm 3 s 4 [d) mot a dri ,i f i 

An aqueous solution with pH value around aero will be 
[a| Highly acidic 
(cj Neutral 

The pH of 0.005 M Hi SO* will be 
laj 2 
fc| 4 

What will be Ksp of Pbfln? Solubility of P 
la) S-SKltr 1 

(cj 3,4 k 10 1 

Which acid is present in the soft drinks? 

[a) Cinnamic 

(c) Humic 

The acid is moderately strong if 
(ij Ka=l x lO 3 

jc) Ka> J [d] 1 

A buffer solution with having ratio of molar concentration of salt and base equal to one the 
pH of the buffer will be 

(a) pfca lb) pko 

(t) pVw (d) a&e 

Solubility product constant [ksp} of poso* at 25’c 

1*0 1.6* 10 a lb) 1,5x10* 

U) 1.6* 10 7 (d) All 

Which solvent is considered to be the universal solvent? 

la) Acetone . (b) Hexane 

{c) Water (d) Benzene 

Which of the following is not correct for an ideal solution of two components? 

la) AH-0 lb] iV>0 

{c) P * P% [d> P - P^Xi 

Sugar juice can be purified and concentrated by which technique? 

(a) Vacuum distillation lb) Distillation 

(c) Fractional crystallization |d| Sublimation 

How many significant figures in answer of 47.98? -47. 213. 
la) 1 (b) 2 

ic} S W 3 

~~ 39fT 


lb) 

Basic 

(d) 

Strong base 

lb) 

3 

Id) 

5 

Sr; is 

2,3 x 10 1 hA a 

(b) 

1.2 x lrr' 

Id) 

4.a x icr s 

lb] 

Phosphoric 

(d) 

Carbonic 

lb] 

Ka< 10’ 1 


All 


?9&- 


791- 


792- 


793- 


794. 


795, 
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Which, or the fallowing Is not soluble fa, gss chroimtogranhyl 

« °* v S«n lb) Helium 

W Nitrogen ([1) ban(i[ . 

Xenthophylls and carotenoids can be sepirned using following Intermediate adsorbent 

|a) Sihcagel (0) Alumina 

(c) Starch (d) Calciym carbonate 

If the components of stationery phase get soluble in mobile phase and leak during operation 
this condition is known as 

| a) Creep-ng l b} Flushing 

(c) Bleeding id j Broadening 

Which of fallowing metals show more than one oxidation states? 

(4) Al ft) 

Fe (d) Na 

WaCI Is an example of the chemical formula of 

(a) An ionic molecule lb) An ionic compound 

lc) A covalent compound [d) A crystal 

which of the following bonds generally absorb in the region 


796. 


?97. 


798. 




too. 


Wl. 


m. 


tea. 


15.3-6,7 pm) 


Ibl 

Id) 


t = N 
C-C 


N-H 
ALL 


region 3300 - 2?00 cm 


1900—1500 cm -1 
la) N^O 
fc) 0 

Which of the following bonds absorb in the 
ll.6-3s7}im) 

(a) O H [ b ) 

W, C "H (dJ _ 

Which of the following molecules show rotational spectra? 

(a) HCI lb) CO 

lc] CH a tl m 

The absorption frequency or wavelength depend upon the 

! ^''• masses rfthtoto™, (h) the lorte constant of Uie bonds 

lc) geometry of the atoms {d|| 9 || 

The iriatomic linear COj molecule has the following fundamental vibrations. 
t a l 4 |u % 

W 3 \ 

Thf number 9.761 after rounOincto two digits is- 

(a J 9 ’ 8 IM ® , 

(c) 9,6 V t 

„ la) Any one of above 

Corwenuonaliy reactant concentration is taken as 

l&J Denominator ri.^ 

fei wu numerator 

icj both of these ^ (factions 

S' ™«cto n “' eqUMta " a ;* ih ™ n in fate "l‘‘ s,ion « coefficients of the 

lb) concentrations 
Id) solutions 


fo) fleactants and products 
^ Gaseous components 
he units of equilibrium constants a re 
l a l nrvol/litre 

— If l /nolMl _ 
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(h) e. lit 

Id) it Is dimensionless 
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804. 


80S. 


B06. 


S07. 


SOB. 


309. 


810- 


811- 


■ ILJHQAMEHTfll CONCEPTS AMD l^m Vj tMtW^TWV 

Equilibrium constant In the form of pressure 

Kc W K P 

£ * Id) Ka 


la) 

<e) 


The change in equilibrium constant during formation of HCl 

t a) Temperature W pressure 

(c) catalyst W> -«wun.tofH 2 »irwn» 

When a stless is applied on the system then the system will act in such a way to nullify the 

effect of applied stress _ ■ < ma „ 

Law e( mass action IM law of consemtlonef mass 

le-Chatlie( principle t<*) law of constant proportions 


(a) 

(c) 


(cl Le-Chatlief principle W r -u. 

What will be the effect of addition of catalyst at equilibrium on reactants con 

<a] Decreases W ^creases 

(cl remains constant l d ) sharply increases 

Ln gaseous equilibrium the change in volume is affected by change in — 

(a) catalyst M concentration 

: : (d) temperature 

How exothermic reactions are favored to proceed forward at equilibrium 
(a) Adding reactants M comoressmc 

(c) cooling 

PCh decomposition by increasing pressure will favor 
*’la) Forward reaction lh ' ba[ 

(c) equilibrium state 

If an endothermic reaction is heated the 

M 

lb) 

lc) 

l d) 


812 . 


813. 


814 , 


815 . 


Id) 


compressing 
heating 
yor 

backward reaction 
any of the above 


816 . 


Rate of reverse reaction wfWl increases 
Hate of reverse reaction will decrease 
Rate of forward reaction will Increases 
w Rate of forward reaction will decreases 
Le-Chatdlert pri nci p le is followed by 

(s)‘ an irreversible reactions j’j 

(c) all chemical reactions ' * 

Optimum temperature forNHi gat synthesis is 

M ' 

Yield of NHi can be enhance in Haber's process by 

(a) increasing temperature 

lc\ increasing amount of ammonia [ . 

SmS relationship between & and K. of a waaV add has values 

(a) same 

|b’j 1 different 

{cj sometimes different, sometimes same 
[&) cannot be predicted 

Common ion affects solubility ol the salt tow»1 

(a) Reaches to saturation _ Neither Increase nor decrease 

fc) increase 


all systems at equilibrium 
only gaseous reactions 

35tfC 

5b' C 


Increasing pressure 
all above 


luiftnNAL 
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bit. 


BIS. 


SI 9, 


320. 


621. 


When a SB u A \ .K»TOt ffl WCTflfltffil 

la} Lower V * ^ * iolutlori ^ 1 ontainln g one of it? ions, its solubility becomes 

lc) very high « *** 

Rock salt Is purified by passing HCL due to ° Tm&l 

la) loniiation effect IWk _ 

10 solubility eKect S *77™'°hT* 

^ „ W eiwyllt eTfttt 

that should he C ECt Sfl, ‘ Ubi, ' tV ° f an eL&ctro,yte h W addins another electrolyte, 


lb) 

Id) 


strong 
neither la) 


that should be 
(,#) Weak 
[c] either la) or lb) 

Electrochemistry is the study of 
(a) The conversion of electrical energy into chemical energy 
lb) The conversion of chemical energy into electrical energy 
U) Both la) and lb) 

Id) Nether la) Nor (b) 

By increasing the temperature degree dissociation ol a salt 


nor lb) 



la) Increases 

lb) 

Remains Same 


(c) Decreases 

W 

Both la Si e) 

S22- 

Solution conduct electricity due to 



- 

(a) Ions 

lb) 

MoletuLes 

-1 

It) Atoms 

Id) 

All of the above 

B23. 

Electrolysis means the process will consume 


r 

la) Chemical Energy . * 

lb) 

Electrical energy 


lc) Heat energy 

Id) 

None of above 

824. 

In dissociation reaction Fetli+3Clr* FeCta 



la) Fe is reduced 

Mb) 

Fe is Oxidized, 


lc) 02 is Oxidized 

Id] 

None of these h 

325, 

When current is passed through PbBn 




U) bromine appears at anode 
lc) Lead ap p ears at anode 


lb] Lead is deposited at cathode 
Id) Nona of these happens 
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a 
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D 
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0 
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A 
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B 
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A 
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152. 
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□ 
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c 
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c 
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C 
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